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From:
To:

Sent:
Subject:

"Jerry Hintze" <JERRY-H@ipsc.com>
"Jason W. Hardin" <jhardin@fabianlaw.com>
"Dean Wood" <Dean-W@ipsc.com>; "Dennis Killian" <DENNIS-K@ipsc.com>; "Garry
Christensen" <Garry-C@ipsc.com>
Tuesday, August 22, 2006 9:04 AM
No Response from ABT on letter

We have not received a reply from ABT on the last letter we sent them. We requested a
response by August 17th. Your move now, what do you want to do next? What can we
do to help?

Jerry Hintze
Assistant Superintendent
Imermountain Power Service Corporation
850 W. Brushwellman Road
Delta, Utah, 84624

Phone: 435-864-6460
Fax: 435-864-0760
Jerry-H@IPSC.COM

1/5/2011

IP7 031531



Page 1 of 1

From:
To:
Sent:
Attach:
Subject:

"Dennis Killian" <DENNIS-K@ipsc.com>
"Dean Wood" <Dean-W@ipsc.com>; "Jerry Hintze" <JERRY-H@ipsc.com>
Tuesday, August 22, 2006 10:25 AM
Response to IPSC Letter Dated7-31-06.tif
Fwd: Letter Scanned into FYI Friday, Aug. 18, 2006

>>> Teresa Knapp 8/18/2006 12:47 PM >>>
The attached letter dated 8/16/06 to Mr. George Cross from Mr. Joel Varsky from ABT:
Response to IPSC Letter Dated 7/31/06 was scanned into FYI today.

tlk

1/5/2011
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ADVANCED  . ,- 
BURNER
TECHNOLOG|ES~

271 Route 202/206
P.O. BOX 410

Pluckernin, NJ 07978
P 908.470.0470
F 908.470,0479

www.adva ncedlou r net.corn

August 16, 2006

Mr. George W. Cross
President and Chief Operations Officer
Intermountain Power Service Corporation
850 West Brush Wellman Road
Delta, Utah 84624

Subject: ]ntermountain Generating Station Unit 2 Low NOx Burners

Ref: Response to IPSC Letter Dated July 3 l, 2006

Dear Mr. Cross:

Having reviewed the referenced letter it is clear that there are significant misunderstandings regarding our
positions, design conditions, evaluations of the problems being reported and our actual experience. It is
regrettable that you choose to claim that ABT has fallen "short of the claims, guarantees and warrantees"
provided for in the contract. In truth, all of our claims have been and are correct and we have met or
exceeded all performance guarantees expressed in the contract; in addition to our predictions. It now
appears thai, regardless of our previously supplied objective comments, which we do not consider
differences of opinions or viewpoints, you have chosen to make a warrantee claim for damage that you
have been led to believe is ABT’s fault.

Regarding our claims: if IPSC personnel have not already done so, we suggest that they contact all of the
references we have provided as part of the proposal phase. You will f’had that all of the claims we made
were Irue at that time and since.

Regarding performance guarantees: You may be aware that our service manager, Tarkel Larson, was at
the site to start up the boiler. Although we were ready at that time to commence optimization, the station
was not. The reason we were given was that the test grid was not ready and we should leave and would be
called back "soon". After nearly six weeks we called to enquire when we could return to perform the
testing. At that time we were told that the station was attempting to tune our burners using new flame
scanners and burner air flow measurements and those attempts were not successful. In fact we were told
there must be something wrong with our burners since attempting to move the flame so as to see changes in
the new scanners was proving unsuccessful. Had we been advised that this was the plant’s intent, we
would have advised against it. For the simple fact that we have gone to considerable extent to develop a
low NOx burner that produces a very stable flame, low NOx, low CO and UBC and very good turndown.
Once the grid was installed we demonstrated all guarantees in a matter of days. All retentions were then
paid.

While it is not my intention to respond here to all the comments in your multi-page letter, I do have a few
brief comments to make:

Overheating: The only concern that IPSC personnel ever expressed to ABT was overheating of the
original B&W registers. IPSC insisted on substituting a high alloy steel, 253 MA, for the other carbon and
stainless steels we normally use; despite our assurances that we have never experienced, with our registers,
the high temperatures in the register locations that were of concern and that we saw no need to substitute
exotic materials for our normal ones. Nevertheless, the plant chose to proceed with the 253 MA.

JV-GCS-16-O6.DOC
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From:
To:
Sent:
Subject:

"George Cross" <GEORGE-C@ipsc.com>
"Jerry Hintze" <JERRY-H@ipsc.com>
Tuesday, August 29, 2006 8:12 AM
Fwd: RE: Letter Scanned into FYI Friday, Aug. 18, 2006

I would like to meet with Mr. Vatsky’s for the sake of future litigation.

1/5/2011
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From:
To:
Cc:
Sent:
Attach:
Subject:

"Dennis Killian" <DENNIS-K@ipsc.com>
"George Cross" <GEORGE-C@ipsc.com>
"Jerry Hintze" <JERRY-H@ipsc.com>; "Mike Alley" <MIKE-A@ipsc.com>
Thursday, November 09, 2006 2:30 PM
ABT Meeting MinutesNovember9.wpd
Minutes of meeting with ABT

The minutes are attached.

1/5/2011
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Meeting Minutes

November 9, 2006 @ 0900

Intermountain Power Project, Conference Room 4

Attendees: Advanced Burner Technologies:
Joel Vatsky
Salvatore Ferrara
Tarkel Larsen

IPSC:
George Cross
Mike Alley
Jerry Hintze
Dennis Killian

George commented that we exchanged letters and already know where each party stands on the
issue of premature burner failure. We hope this meeting is for new information and possible
settlement discussions on how to proceed.

Joel brought a slide show presentation on bumer design criteria and philosophies. He felt there
was some misunderstandings on IPSC’s part on how these criteria are used.

Joel commented that testing was never done on our burners to verify the actual flows and their
proposal requires this to be done. He said that since testing was not done, burners were designed
to OEM specs and curves. He believes that our air monitoring equipment is not accurate. He
discussed issues at another plant. He didn’t know why testing wasn’t done. He stated that if you
use the OEM curves and convert cubic feet per minute to pounds per hour, the resulting
maximum flow rate is 218,000 pounds per hour. That is the number they used for their design.
This number seemed reasonable after getting the e-mail from Phil Hailes that said the flow rate
on Unit 1 on that particular day was 210,000 pounds per hour. This would make our flow
numbers of 248,000 pph or 265,000 pph way above the curve and would result in more erosion.
He said the wear pattern looks like the PA flow is operating at high velocities.

ABT’s calculation for flow is:

Max. Flow is 66.5 MCFM (from B&W curve)
Max Flow rate = (66,500 ft3/min)(60 min/hr)/(18.3 ft3/lb) = 218,000 lb/hr

They used a design flow of 64 feet per minute. We may be operating at higher flows.

Joel also stated that B&W dual register burners have had historical problems with overheating.
Their design does require oos compartments to stay pressurzed and that there is usually enough
leakage to keep out of service burners from overheating. Since we have manual control on
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individual burner dampers, he has no way of knowing if each burner is getting cooling air flow.

Jerry stated that ABT contract stated the cooling air on out of service burners is not required.

Joel stated that they did recommend against upgrading register material. He said that they go to
great lengths to design for no stress concentrations. He said their nozzles are not like B&W’s.
Nozzles are designed for high temp. and to resist cracking and have been in service for many
years with no problems. Therefore, ABT can’t explain the overheating. He said that something
is definitely amiss.

George stated that ABT took a snapshot on one day. ABT did not have good data based on that
one day.

Joel said George, you are right; however, the number we were give was right on the curve.

Jerry stated that he didn’t believe ABT used the right flows when designing the burners.

Joel said that they think they are right; but, if there is a different way, they would like to know
how.

Joel said that register overheating problems are standard. He has never heard of nozzle
overheating. IPSC should have informed ABT if their were overheating problems.

Jerry said that ABT is responsible to ask and design for problems.

Joels said they now have a questionaire on various operating parameters and questions that they
now use at other plants.

Their points on fuel injector overheating are:

2.
3.
4.
5.

Overheating existed with original B&W burners
ABT was never told about the overheating
The cause of overheating is speculative
The solutionis to move the cs/ss weld further back
This solution had already been pursued with the OEM burners

Joel stated that ifABT had known about the overheating they would have extended the stainless
steel into the barrel further. If they would have known the air velocities were high, they would
have installed ceramic lining in the barrel at the elbow discharge.

ABT’s recommendations were:
1.    Look at flow. Make sure it is right.Hire independent tester to verify. Joel

thought it is actually higher than the 68 to 70 feet per second that we are reporting.
ABT will redesign the duel injectors to meet the actual conditions.
ABT will supply the new injectors at minimal cost to IPSC. Minimal cost is
actual cost + Overheads. They will not markup for any profit.
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George asked if testing was in their contract.

Joel stated that is was.

George said he couldn’t believe that is wasn’t done

ABT stated that it was mostly a verbal exchange on flows and no test. Nothing was given to
them. Don’t know who made the decision not to test. Went with the design curve. No balancing
was done. Did not push issue because all guaranteed were met. They understand 15 nozzles
were removed so Nox numbers may have gone up. Have not done testing with overfire air in
service. What we had in our proposal was our standard design. We proposed no clean out. Plant
wanted to keep clean out so we designed to keep it.
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From:
To:
Sent:
Attach:
Subject:

"Garry Christensen" <Garry-C@ipsc.com>
"Dean Wood" <Dean-W@ipsc.com>; "Jerry Hintze" <JERRY-H@ipsc.com>
Thursday, November 30, 2006 6:32 AM
ABT Time line .wpd
ABT timeline

1/5/2011
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ABT Time line Nov 30, 2006

Sep 16, 2003
Contract Awarded to ABT Burners

Installation
$2,237,415.00
$1,616,800.00

Nov 12, 2003
Addendum to existing contract253 MA material upgrade

Coal flow divider, X-vane spool
Air flow measurement components

$ 40,800.00
$ 40,800.00
$ 35,220.OO

March 2004
Installation of new ABT bumers

April-May 2004
Startup and testing of ABT burners

Feb 16,2005
Unit 2 short outage fireside burner inspection - minor cracking observed

June 5, 2005
Burner F4 fire - burner isolated

July 2005
New replacement bumer purchase from ABT $107,150.00

Sept 6, 2005
IPSC letter to ABT - Dissatisfaction with ABT Opti-flow Burners

Sep26,2005
ABTlettertoIPSC-responsetoletterofSept6,2005.

October 15, 2005
F row elbows pulled - erosion issues on burner tips and coal pipes observed

O~ober 18, 2005
F row inspe~ion picturesandrepo~ sentto ABTemN1DeanWoodto SalFe~ara

Nov 1,2005
Conference c~l with ABTandlPSC persormeloverbumerissues

Nov 1,2005
IPSC le~ertoABT, Invitation to VisitlGS to Inspect FNling Bumers
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Nov 5, 2005
Unit off for repairs, G2 and D2 elbows pulled.

Nov 7, 2005
New replacement burner for F4 arrived on-site

Dec 2005 - Jan 2006
Purchase from ABT - burner tip segment liners/diffuser/liner assembly in lieu of erosion
liners                                                        $199,100.00

Feb 22, 2006
Email from Tom Shults (ABT) to Garry Christensen (IPSC)
IPSC pressure drop concems - ABT agreement to remove kicker in elbow

Feb 28, 2OO6
Purchase from ABT - lot of ceramic brick $ 7,050.00

March 31, 2006 to April 29, 2006
Unit 2 extended outage - AP&F burner repair work release plus

IPSC I&C work
$282,219.64

April 4, 2006
Purchase from ABT - 6 cast SS throat segments $ 3,660.00

April 10, 2006
ABT Letter to IPSC - response to outage photos

April 12, 2006
Purchase from Power Industrial - Two 309 SS bumer tips $ 4,570.00

April 17, 2006
ABT representative site visit - Tarkel Larsen

April 19, 2006
ABT Letter - Recommended Test Program regarding Burner Overheating

April 24, 2006
IPSC Letter to ABT - Request for Repair of Intermountain Generating Station Unit 2
Burners

May 6, 2006
ABT Letter to IPSC - Subject: Intermountain Generating Station Unit 2 Low Nox
Burners, Contract 04-45606 IPSC April 24, 2006 Letter
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July 31, 2006
IPSC Letter to ABT - Intermountain Generating Station Unit 2 Low NOx Burners
Contract 04-45606: Response to ABT Letter Dated May 9, 2006

Aug 16, 2006
ABT Letter to IPSC - Intermountain Generating Station Unit 2 Low NOx Burners, Ref:
Response to IPSC Letter Dated July 3 I, 2006

Nov 9, 2006
Site visit meeting ABT with IPSC - ABT Proposed Settlement
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From:
To:
Sent:
Attach:
Subj~t:

"George Cross" <GEORGE-C@ipsc.com>
"Jerry Hintze" <JERRY-H@ipsc.com>
Tuesday, February 13, 2007 9:53 AM
JV-GC2-12-07.pdf; IPSC9-30-03.pdf
Fwd: IPSC Demand Letter and Offer of Settlement; dated Feb 2, 2007

>>> "Vatsky, Joel O647" <joel.vatsky_@~_e__m___e_n_s_:_com> 2/12/2007 3:00 PM >>>
George:

On a personal note I just want to let you know I’m more than a little
disappointed in your response.

Throughout this contract and after, we have consistently given IPSC
personnel good advice and continual support.

We have been consistently ignorred at significant cost to IPSC:

1. Your people insisted in changing the register material to 253MA,
despite our assurance that our registers would not suffer the B&W
overheating problems.

Subsequent testing proved us correct. The additional cost to IPSC
was...$40,800.

2. IPSC specified the use of Air Monitor probes in all registers,
against ABT advice, we were proven correct in that they were useless to
optimize the burners.

The additional cost to IPSC was .................$222,000.

3. IPSC purchased new ABB flame scanners instead of the lower cost Iris
scanners initially proposed by ABT. Had we known that the plant
expected to use those scanners to try to optimize the flames we would
have recommended against it. After start up we were told something was
wrong with our burners because no matter how they were adjusted the
flames would not change so the ABB scanners were unable to be used. We
explained that we went to considerable design lengths to havea very
stable flame and if we had known how the plant intended to use the
scanners would have recommended against the ABB scanner purchase.
Additional cost to IPSC .... $76,700.0

A total of $340,000. was spent on these adders that ABT really makes
nothing but OH expense on; for absolutely no gain for the plant.

1/5/2011
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And as soon as we understood the nature to the current problems we
recommended that changes should be made during the spring ’06 outage or
the damage will progress. Again we were ignored and the result is where
we both are today.

I normally do not point fingers at plant engineers or operations
people--I prefer to work with them. But there is something wrong with
the decision making process at the lower levels.

You are not even receiving the correct information regarding something
as simple as volumetric vs mass flow calculation: check Marks’ handbook
(I have 7th edition) page 14-70 for a simple but accurate calculation of
density--just remember to correct for altitude. You will find we are
correct--the burners aredesigned exactlyas we commited in the contract.
suggest you also have whomever made the calc for you to go back to the
basics.

I do hope we can reach an amicable solution to this. Please get me that
letter on the testing ASAP.

Regards,

Joel

1/5/2011

IP7 031544



ADVANCED
BURNE
TECH NOLOGIES

350 Main Street, Suite 5
Bedminster, NJ 07921

P 908.470.0470
F 908.470.0479

www.advancedburner.co m

Mr. George W. Cross, Presideni and CEO
’ Intennountain Power Sea’vice Corporation.
850 West Brush Wellman Road
Delta, Utah 84624

September 30, 2003

Attention:

Reference:

James Nelson, Contract Administrator

Contract 0, 4-45606 -Unit 2 Low NOx Bm~aers

Dear Mr. Nelson:
We are progressing with desiga of the IG8 Unit2 burners and in the process have determined
that we require the below listed information to complete our design:

What is the diameter of the hole in the windbox for the existS.ng burners. We intend to stay
witbi~ this diameter for installation of our burners if possible to minimize field work. The
drawing IPSC proyiited us of the existing burners shows a dimension for this, however the.
actuat dimension is 6mitred from ore" version.

2. IPSC provided us with an average primary air mass flow of 3500 Ibs/.nain at Unit load of
950 MW. What is the corresponding steam flow under this toad condition.

What is OD and length of outer Oil gun tube and mounting .tube bolt p.attem? On drawing
you provided us (269375E, Rev. 10) there are 2 drawings listed that. would give us this
infonnation,drawings 135723A and 135724A. Please forward these~drawings if available.

=
What is the number and diamet.er of bolt holes, as well as the bolt h01e circle, for the
existing elbow ouflbt flange? We also need to know the bolt hole orientation of the elbow
outlet for each i~urner (i.e. is top bolt on the vertical centerline or does is straddle the
vertic~l centerline)?

5. What is-the size of register support brackets (channel or tube?) that r~an b~tween the tube
wall and the Windbox wail. These are shown On draw’rag you provided us 294359E,.
however there aren’t any dimension on our version.

v~. 6. What is the fuel injector tip set back dimension, from the tube wall, for the existing

P̄le~e provide us wi~ }his ir~ifination ASAP or advise should you requfi’.’ e clarification on
any of this requested information.

Sal N. Ferrara

cc: C. Onaitis
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ADVANCED
BURN
TECH NOLO
A Siemens Company
271 Route 202/206 South, PO Box 410
Pluckemin, NJ 07978
Phone: 908-470-0470; FAX: 908-470-0479

February 12, 2007

Mr. George W. Cross
President & CEO
Intermountain Power Service Corp.
850 W. Brush Wellman Road
Delta, Utah 84624-9522

Subject: IPSC Demand Letter and Offer of Settlement; Dated February 2, 2007

Dear Mr. Cross:

I returned from a two week overseas trip late last week and did not see the subject letter tmtil today.
Consequently, there is no way we can respond within 14 days of February 2. We will respond to the
entire letter in 14 working days from today.

However, we have a few comments regarding some of the statements made in the letter:

1: Primary Air Flow: Regardless of the method used to translate between volumetric flow and mass
flow, ABT correctly used the B&W curve to size the fuel injectors. That curve, as you note, is a
volumetric curve at the operating temperature of 150° F. We explained that fact to you at our meeting
on November 9, 2006. Per contract we used the B&W curve; the design is correct.

The calculation that IPSC presents is correct in that the density of air is 0.065--AT SEA LEVEL! At
the altitude of the Delta plant the density of air is 0.055.

3Therefore: (66,500f~lmin)(60minlhr)(O.O551blft)= 219,500 Ib/hr.

The design value used by ABT (based upon the information supplied by Mr. Hailes) was 210,000; with
the 5% margin allowing 220,500. However, if IPSC had responded to our September 30, 2003 letter
with the steam flow that corresponded to the 950 MW mill data we would have been exactly on the
219,500 point.

Again we must reiterate: if the mills are in fact set to operate at up to 260,000 lbihr then the flows
through the burners are up to 24% higher than design. You really should have the mills’ primary air
flow calibrated by an outside contractor.

2: Pr~-Installafion Testing: Quite frankly we are incredulous that IPSC is taking the position
expressed in this section. IPSC most definitely did agree to perform such pre-retrofit, as well as the
post-retrofit, testing precisely as quoted. The work scope of our proposal is one of the Contract
documents and is the specific part of the entire Contract that lists, and defines, the work scope as well
as the responsibilities of the respective parties. You and I both signed it and to claim IPSC had no
responsibility to meet the commitment clearly made in the Contract is fallacious.
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¯ Page 2 February 12, 2007

Our proposal is not a separate document; it has been incorporated into the Contract and is part of the
Contract. Consequently, IPSC is bound to abide by its agreement with ABT as expressed in the
Contract; and no prompting by ABT is necessary. Although such prompting did take place as can be
shown during discovery if such is necessary.

Nevertheless, when there was information that we required and were not receiving, we did in fact notify
you in writing to that effect. Please see the attached letter dated September 30, 2003. This letter was
faxed to James Nelson and mailed directly to you. Ultimately we received responses to items 1, 4 and
6 and were able to work around items 3 & 4. But no response was ever received for item 2; neither
from Mr. Hailes, who sent the primary air mass flow data for 950MW and seven mill operation, nor
Mr. Nelson to whom the letter was faxed nor from you to whom the letter was mailed (per Contract
requirements).

3: "Overhearing of the Nozzle": This is a misnomer; there is no overheating of the nozzle. There is,
however, and as we have noted several times previously, overheating of the dis-similar weld between
the stainless steel nozzle and the carbon steel barrel. In exactly the same place as occurred with the
original B&W equipment. The solution is exactly the same as the one ]PSC and B&W used: extend
the stainless steel section well behind the heat affected area so that the dis-similar weld is well out of
the heat zone.

As we have noted before: ABT has never encountered this situation in any previous project with any
boiler, B&W or others. Had B&W and IPSC chosen to address the cause of the overheating of the
original design the current situation would not have occurred. However, that is moot now.

What is not moot is IPSC’s responsibility to notify the contractor of such pre-existing conditions and
problems so the contractor can adequately address them. This problem could have been easily
addressed during the initial design phase.

We would also remind you of the meeting between IPSC personnel and ABT in September 2005 after
we were notified of some problems. At that time ABT proposed that the mill testing be performed, that
ABT would redesign the fuel injectors to the actual conditions occurring and that ABT would provide
attractive pricing to IPSC. As we have subsequently, we stated that we did not intend to take advantage
of errors or omissions made by IPSC.

When we were informed that all IPSC intended to do in the spring 2006 outage was to purchase some
liners and any other materials ABT could recommend to alleviate the situation, we stated quite
emphatically that what was most urgently needed was to move the stainless steel to carbon weld back at
least 18 inches; otherwise the damage would accelerate. IPSC indicated that they intended to minimize
2006 outage costs but intended to purchase a complete set of new fuel injectors for the spring 2008
outage. ABT was subsequently proven correct in that the damage did accelerate and the accusations
against ABT have been made only after further damage was seen during the spring 2006 outage.

IPSC Alternate Proposal

ABT has continually expressed the desire to work with IPSC to equitably resolve this situation and we
too hope that our business relationship can continue and return to the good relations we had after the
startup of our burners and the excellent performance of that equipment.

However, we clearly have major differences of opinion as to who is responsible for what.
¯ Our burners were designed and manufactured correctly to the conditions given to us.
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Page 3 February 12, 2007

¯ There has been no breach of Contract by ,aA3T; quite the contrary it is IPSC who has breached
the Contract by not performing the agreed upon testing, as a minimum.

¯ There was no way for ABT to know of pre-existing problems that would require any changes
to our standard practices unless IPSC notifies us of those pre-existing problems.

Regarding the specific items of the counterproposal, we have the following comments;

l&2: ABT accepts since these are in agreement with our previous positions.

3&4: ABT rejects since we categorically deny that there is error in the design. We can easily
demonstrate that in over ten years and approximately 16,000MW of boiler conversions the only site
where this situation has occurred is at Delta. The problem is clear and can easily be addressed; as it
could have had we been advised of the original problem.

5&6: ABT’s offer is to supply replacement parts designed to the actual conditions at Delta and without
profit or markup, which we feel is an excellent offer considering the situation as we have expressed it
above. However, we will respond after we have had the opporttmity to review this with the Siemens
management.

At our meeting on November 9, 2006 ABT requested and recommended that IPSC contract with an
acceptable third party, per the Contract requirements, to perform the mill measurements (primary air
flow and coal flow and balance). Prior to any agreement we will require an absolute commitment from
IPSC to do so. No redesign will occur until such test results are received by ABT.

While we are reviewing this letter with Siemens management we request that IPSC provide us with a
letter agreeing to contracting with a third party acceptable to ABT (we have recommended FERCo or
Airflow Sciences); and such commitment be sent to us by February 23, 2007.

Sincerely,

Joel Vatsky, President
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From:
To:
Sent:
Attach:
Subject:

"Jerry Hintze" <JERRY-H@ipsc.com>
"George Cross" <GEORGE-C@ipsc.com>
Wednesday, March 14, 2007 3:12 PM
ABT and Siemens.pdf
PDF Presentation of ABT - Siemens Presentation

1/5/2011
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From:
To:

Sent:
Attach:
Subject:

"Jerry Hintze" <JERR¥-H@ipsc.com>
<michael.davidson@siemens.com>; <thomas.cochran@siemens.com>
"Dennis Killian" <DENNIS-K@ipsc.com>; "George Cross" <GEORGE-C@ipsc.com>
Thursday, March 15, 2007 1:34 PM
ABT and Siemens.pdf
IPSC Presentation on ABT Burners

Attached is a presentation that I gave Mr. Cochran at a meeting to discuss the problems
we have been having with ABT’s burners on Unit 2. He asked me to send it to you.
Please let me know if you need something else.

Jerry Hintze
Assistant Superintendent
Intermountain Power Service Corporation
850 W. Brushwellman Road
Delta, Utah, 84624

Phone: 435-864-6460
Fax: 435-864-0760
Jerry-H@IPSC.COM

1/5/2011
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From:
To:

Cc."
Sent:
Subject:

JeITy,

"Davidson, Michael J 0642" <michael.davidson@siemens.com>
"Jerry Hintze" <JERRY-H@ipsc.com>; "Cochran, Thomas A 064"
<thomas.cochran@siemens.com >
"Dennis Killian" <DENNIS-K@ipsc.com>; "George Cross" <GEORGE-C@ipsc.com>
Thursday, March 15, 2007 1:58 PM
RE: IPSC Presentation on ABT Burners

Tom told me to expect the presentation. I will review and I am sure we
will be talking.

Michael Davidson
Manager, Engineering
Boiler Technology Services
Siemens Power Generation, Inc.

..... Original Message .....
From: Jerry Hintze [mailto:JERRY-H@ipsc.com]
Sent: Thursday, March 15, 2007 4:34 PM
To: Davidson, Michael J 0642; Cochran, Thomas A 064
Cc: Dennis Killian; George Cross
Subject: IPSC Presentation on ABT Burners

Attached is a presentation that I gave Mr. Cochran at a meeting to
discuss the problems we have been having with ABT’s burners on Unit 2.
He asked me to send it to you. Please let me know if you need something
else.

Jerry Hintze
Assistant Superintendent
Intermountain Power Service Corporation
850 W. Brushwellman Road
Delta, Utah, 84624

Phone: 435-864-6460
Fax: 435-864-0760
Jerry-H@IPSC.COM

1/5/2011
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From:
To:
Sent:
Attach:
Subject:

"Dennis Killian" <DENNIS-K@ipsc.com>
"Jerry Hintze" <JERRY-H@ipsc.com>
Wednesday, April 11, 2007 2:38 PM
Actions to Date on IPSC Unit 2Burners.tif
Fwd: Letter Scanned into FYI Wednesday, 4/11/07

>>> Teresa Knapp 4/11/2007 10:44 AM >>>
The attached letter dated 4/2/07 to Mr. George Cross from Thomas Cochran:
Date on IPSC Unit 2 Burners was scanned into FYI today.

Actions to

1/5/2011
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April 2, 2007

Mr. George W. Cross
Inta~mountain Power Service Corporation
850 W. Brush Wellman Road
Delta, Utah 84624-9546

Subject:Actions to Date on lntermountain Power Service Corporation Unit #2
Bumers

Dear Mr. Cross,

As a result of the my recent meeting with you and the IPSC Staff, I assigned
Robert Allen as Project Manager to work on resolution of the issues experienced
by IPSC with the ABT producL

Robert Allen traveled to the IPSC site and met with Gary Christensen on March
22r~. Gary was very helpful and cooperative in supplying information regarding
the situation. Information exchanged included operating parameters, burner
photographs, correspondence between IPSC and ABT, and a copy of the
contract. Also, Mr. Allen obtained a sample of a burner nozzle previously
removed from service and transported it back to the Siemens Boiler Technology
Services (BTS) offices in Odando, Flodda.

Mr. Allen was able to identify four separate problems as a result of his
observations of the failed burner components from IPSC Unit #2:

¯ Erosion in the burner nozzle.
¯ Cracking in the burner nozzle
, Distortion in the straight pipe connection of the burner nozzle to the coal

piping
. Erosion in the turning vanes in the coal piping connecting to the burner

On March 26th, BTS contacted an outside metallurgical laboratory, Tordonato
Energy Consultants (TEC), and arranged for the nozzle segment to be
metallurgically analyzed. The segment was shipped to the metallurgical lab on
Tuesday, March 27= and was received by Fred Ellis of. TEC on Thursday, March -
29~h. Fred Ellis did a preliminary examination on Thursday and Friday. Mr. Allen
discussed preliminary results with Fred Ellis on Fdday March 30th and again on
Wednesday April 4th. His initial examination indicated that there are two
independent metallurgical phenomena occurring in the segment. Erosion is
being observed as an ongoing event and independent of the cracks. The cracks
appear to be fatigue cracks. The cracks have been occurring at different times,
as indicated by the varying amounts of erosion on the cracks. Analysis will
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continue this week with spectral analysis, macro photographs and polished
samples. A written report is expected the week of Apdl 9t~.

Near Term Planned actions:

¯ Investigation of burner nozzle material properties
¯ Cataloging and analysis of the material received by R. Allen from G.

Christensen

Next Term Actions:

’̄ Kepner Tragoe Root Cause Analysis
,, Presentation of Results to IPSC
¯ Action Plan to Resolve Outstanding Items

We at Siemens appreciate your consideration and patience in granting us an
opportunity to investigate the problem and work on a solution that will be
acceptable and beneficial to IPSC. Siemens considers IPSC a valued customer
and i assure you that I have given resolution of this problem my highest pdodty
and have assigned my most experienced engineers to the task of investigating
and resolving this issue. If you have any questions or concerns, please do not
hesitate to contact myself (407) 736 - 4258 or Mr. Robert Allen (407) 736 -2867;

Respectfully,

Thomas Cochran
Siemens Power Generation Corp.
Boiler Technok)gy Services
4400 N. Alafaya Tra~,i
Odando, FI 32826
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1.0

2.0

OPERATING INSTRUCTIONS FOR
THE OPTI-FLOW~M LOW NOxBURNER

INTRODUCTION

A burner mixes pulverized coal and air together to produce a controlled flame. The
concept is simple, in practice, it is very difficult to achieve complete combustion (low
LOI), meet emission requirements (low CO and NOX), flame stability, as well
minimizing side effects such as slagging, fouling and burner eyebrows all at the same
time. The ABT Opti-Flow Burner can achieve all of these goals, if the correct design
information was provided, and the burner is set up by experienced technicians.

The single most critical item is to have the correct proportions of air and fuel at each
burner. Each burner must have the correct ratio of fuel to air. This is achieved by
balancing the coal conduits so that each line has the same coal flow and adjusting the
secondary air control sleeve dampers to provide sufficient airflow to each register. The
other adjustments on the Opti-Flow Burner control flame stability and emissions.

The inlet side (fuel) of the burner consists of a "Flat-back Elbow" with Patented flow
distributors to break the coal "rope" up and distribute the coal evenly across the cross
section of the inlet to the burner. Internally there is an adjustable sliding tip that varies
the outlet area of the coal tip within the patented Opti-Flow coal nozzle.

The secondary air side consists of a sleeve damper, perforated plate, outer air zone spin
vanes, inner air zone spinner, inner air sleeve damper, and stabilizer vanes on the coal
nozzle.

See ABT drawing 03008-100-A00-D0, for a pictorial representation of the burner and its
components.

PHILOSOPHY AND INITIAL SETTINGS OPTI-FLOW"rM LOW NOx BURNER

2.1    General

To effectively compensate for the variations in airflow and differences in coal properties,
the OPTI-FLOWa’M LOW NOx BURNER was designed to have more adjustments than
the original burner. It is important to understand the effects of these adjustments and the
theory of the burner before attempting to change any of the settings or to tune the burner.

2.2 Flow Philosophy

A pulverized coal/primary air mixture, supplied from a coal pulverizer, is introduced to
the fuel injector. The fuel injector’s internal flow distribution devices provide a uniform
distribution of pulverized coal exiting the Opti-Flow nozzle. By optimizing the axial
position of the inner barrel’s tip, the best NOx level and flame shape can be obtained. The
positions of the inner register vanes and outer register swirl are also critical to flame
shaping.

ABTOpti-Flow Operating Instruction Manual.doc 3
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OPEP,~TING INSTRUCTIONS FOR
THE OPTI-FLOWTM LOW NOx BUR~,IER

The secondary air enters the fuel injector through the Secondary air damper (SAD) which
is equipped with a manual activator to control the total amount of secondary air each fuel
injector receives. The secondary air register arrangement enables a division of the
secondary air stream into two concentric streams through use of an adjustable inner air
flow damper. This in turn provides an inner and outer secondary air annulus within the
dual air register.

2.3 Dual Secondary Air Registers

As aforementioned the secondary air dual air register arrangement provides a
method to divide the secondary air stream into two concentric streams. By
utilizing the inner flow damper, airflow can be proportioned between the inner
and outer secondary air annulus. The outer air register and inner fixed vane
assembly are adjusted to optimize the flame shape and position. These vanes are
designed to impart a rotational motion to the secondary air. The settings are
determined during the initial burner optimization and are not modulated
thereafter. The inner burner barrel provides a pathway for tertiary air required to
keep the barrel free of ash buildup or to supply combustion air for an oil or gas
igniter if mounted internally within the inner barrel.

a. Secondary. Air Control Sleeve Damper The sleeve damper (SAD) is the main
airflow control device on the burner assembly. During the initial full load bumer
optimization, adjustment of the outer sleeve (SAD) damper is made to achieve the best
possible 02 distribution across the furnace. Once this is accomplished the open position
is not normally changed during burner operation.

A perforated plate, installed around the circumference of the secondary air register inlet
area, aids in the burner circumferential air distribution. The result of this air distribution
improvement is better airflow control through the air register assembly and into the flame
zone. The perforated plate is a nonadjustable item.

b. Outer Air Re~ister Spin Vanes The outer register spin vanes direct the secondary
air stream to enter the furnace in a more axial direction (and with a lesser degree of swirl)
than the secondary air passing through the inner air register. This air stream then
combines with the reducing atmosphere flame zone approximately two (2) throat
diameters into the furnace to provide the remaining air necessary for combustion within
this flame zone. The swirl on the secondary air stream promotes sufficient mixing of the
two streams to ensure adequate fuel burnout prior to exiting the flame zone.

The outer register is initially set at a nominal 40% open position however; the normal
range is found to be between 25 to 65% open. During initial burner optimization, the
outer air register position will be fine tuned to produce minimum NOx and a balanced 02
and CO distribution across the economizer exit flue. Qualified personnel should only
perform adjustments to the outer air register vane position.

ABTOpti-Flow Operating Instruction Manual.doc 4
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OPERATING INSTRUCTIONS FOR
THE OPTI-FLOWTM LOW NOx BURNER

c. Inner Air Sleeve Damper    The inner air register regulates the amount of air
imparted to the fuel/air mixture in the near-throat area. Working in conjunction with the
primary air velocity to control the point of ignition directly in front of the burner nozzle.
The inner air sleeve damper is initially set at a nominal 20% open position however; the
normal range is from zero to 40% open. During initial burner optimization the inner air
register (damper) position will be fine-tuned to optimize the stability of the flame.

d. Fixed Vane Swirler The Fixed Vane Swifter utilizes the air coming through the
inner register into the inner zone to control the spinning or turbulence of the inner zone
air traveling over and around the stabilizer bars located at the burner tip. Developing the
correct amount of turbulence will stabilize the flame, allowing for a strong flame root to
develop. This stabilization is necessary to achieve the best possible NOx, CO and UBC
reduction.

NOTE

ALL BURNER ADJUSTMENTS ARE, TO VARYING DEGREES, DEPENDENT
UPON ONE ANOTHER. FOR EXAMPLE, CHANGING THE POSITION OF AN
OUTER AIR REGISTER CAN AFFECT THE CO PROFILE. AS A RESULT,
BURNER ADJUSTMENTS SHOULD BE DONE SLOWLY AND ONLY BY
QUALIFIED PERSONNEL AWARE OF THE POTENTIAL RESULTS OF SUCH
MANIPULATION.

2.4 Outer Burner Barrel

The OBB and the bumer’s coal nozzle forms the discharge nozzle through which the
coal/primary air mixture flows. Attached to the discharge section of the outer sleeve is a
segmented nozzle which channels the coal/primary air mixture into concentrated inner
and outer streams and develops coaxial flame zones.

Uniform distribution of coal about the periphery of the coal nozzle’s annular passageway
is attained by use of patented flow distribution devices in the "Flat Back" elbow.

The chief design feature of the Opti-Flow nozzle is to control the mixing between the
coal/primary air mixture and the secondary air stream. The combination of the
concentrated coal streams and the staged secondary air produces near throat flame
stoichiometries in the 60-70% range up to about two throat diameters into the furnace
(the total burner, however, is operating at normal boiler excess air). At that point, the
swirling secondary stream from the outer portion of the throat annulus, containing the
remaining combustion air, combines with the flames and provides sufficient mixing to
ensure adequate fuel burnout in the zone.

The result of partitioning the coal stream is that the volatiles in the coal are driven out
and burned under a more reducing atmosphere than would occur without the Opti-Flow
coal nozzle. The coal volatiles contain a high percentage of the fuel bound nitrogen that,
when burned in an oxidizing atmosphere, would be converted to NOx. The Opti-Flow

ABTOpti-Flow Operating Instruction Manual.doc 5
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OPERATING INSTRUCTIONS FOR
THE OPTI-FLOWa~a LOW NOxBURNER

coal nozzle, by virtue of its operating in a reducing atmosphere, converts the fuel bound
nitrogen in the coal volatiles into N2 thus substantially reducing NOx formation and
emissions.

3.0 SYSTEM OPTIMIZATION PROCEDURE

3.1 Purpose / Intent

It is very important to note that the purpose of the optimization procedure is to obtain the
best overall furnace fires at approximately 20% excess air and to balance or normalize
the economizer exit flue gas 02 and CO distributions, and to minimize the NOx levels
leaving the stack. It is not the intent or the purpose of this optimization program to
equalize the airflow through each burner. Due to differences in conduit-to-conduit coal
distribution and the nature of airflow in the furnace, equalizing the burner-air flows may
not produce optimum flame shape and balanced flue gas constituent distribution. For this
reason the above testing should only be performed by qualified ABT personnel who are
fully familiar with the Opti-Flow burner system components and their effect on furnace
fires and flue gas constituents.

It is intended that station personnel will work closely with the ABT Service Engineers
during the start-up and burner optimization process. In this way, they will become
acquainted with the equipment and the procedures used to adjust and modify the
combustion process.

3.2 Instrumentation

In order to perform Opti-Flow Low NOx Burner optimization, the following
instrumentation is required:

SAD Sleeve damper position indication.

An economizer outlet flue gas sample grid, which measures exit gas 02,
CO and NOx on a per point basis.

Individual OFA port flow measurement. (If an OFA System is provided)

3.3 Preparation for Optimization

a. The steam generator’s steam flow should be set as close as possible to 100% MCR
prior to beginning optimization.

b. With the fumace excess air at approximately 20%, the 02 is to be balanced across the
economizer exit.

a. Ensure that coal and primary airflow to the pulverizer (and primary air temperature
leaving the pulverizer) are in accordance with the steam generator operating

ABTOpti-Flow Operating Instruction Manual.doc 6
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OPERATING INSTRUCTIONS FOR
THE OPTI-FLOW~’M LOW NOxBURNER

instructions. All pulverizers should be in service at equal throughput. Coal feed and
primary air measuring devices should be calibrated prior to testing.

b. Normal sootblowing schedules should be adhered to.

Check that economizer outlet flue gas sample grid extends across the width of the
flue and measures exit gas NOx, 02 and CO on a per point basis. Ensure that any
test equipment has been calibrated prior to and after each test phase.

d. Be prepared to record relevant unit data during optimization testing.

e. Actual optimization (at 100% MCR) will begin with components at predetermined
positions similar to the following example:

Burner Secondary Air Sleeve Dampers (SAD) 80% Open

Burner Outer Air Registers Spin Vanes 40% Open (initially)

Burner Inner Air Sleeve Damper (Diverter Cone) 20% Open (initially)

Each burner is comprised of the following adjustable components: One Sleeve Damper
(SAD), one Outer Air Register Spin Vane, and one Inner Air Sleeve Damper. These
adjustable components are used to control the shape and ignition point of the flame,
which in turn controls NOx, 02 distribution and CO emissions.

The setting of all of these adjustable components is established during initial start-up
(optimization) when the proper test instrumentation is installed. The final settings are
tabulated and provided to the customer for future reference. During normal operation
following optimization, no adjustments should be necessary (adjustable components are
either set or automated) as long as fans, air heaters, pulverizers, etc. are operating
properly. Station instrumentation should be monitored to verify that readings match the
tabulation supplied following optimization. Visual observation of the flames should also
be made to assure proper combustion is occurring. Should any emission readings deviate
from normal, then the settings should be checked and readjusted as necessary to return the
adjustments to their original settings. Major adjustments are not necessary unless a
significant change in fuel supply characteristics occurs. In that case, re-optimization will
be required and new settings will have to be determined.

3.5 Initial Start-up Procedure

Bring ignitors into service and with a setting between 20 and 30% open on the burner’s
windbox inlet dampers (SAD); light off the burners following the normal start-up
procedure. Take ignitors out of service after main flames are stable. Burner windbox inlet
dampers should now move to the on position and burner sleeve damper set at 80% open,
or any position that will yield a stable flame condition. Check that there is no flame
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OPERATING INSTRUCTIONS FOR
THE OPTI-FLOW~’r’~ LOW NOxBURNER

impingement on any steam generator components and that the flame generally fits the
furnace. Ensure that the flame ignition point is in the burner throat. Flame should be
bright with little or no smoke. Refer to the steam generator’s operating instructions and
bring the steam generator to 100% load, while periodically performing the
aforementioned flame inspections. Readjust burner parameters such as secondary air
sleeve damper (SAD), inner sleeve damper, and outer register vanes, if necessary to
attain stable flames.

Adjust the burner SAD dampers to balance the side-to-side 02 profile across the
economizer exit flue and minimize CO concentrations. For example, if the 02 value is
low on the sides of the unit, SAD’s on the outboard columns of burners will be
incrementally opened to force more air to the sides of the unit to raise the 02. SAD’s in a
specified burner column are generally positioned to the same setting. The primary
method of optimizing SAD position is the 02 and CO distribution. The secondary
method is to monitor the register’s secondary airflow. Several adjustments of the outer
sleeve dampers are usually required to optimize the 02 and CO distribution. As the 02
is optimized, the CO should fall within acceptable limits. CO inversely follows 02
adjustments; e.g. as 02 decreases, CO increases. While maintaining a 2.5 to 3.5" H20 AP
from the windbox to the furnace, (with 20% excess air) 02 should be approximately
3.28% by volume (in wet flue gas) or 3.57% (in dry flue gas) by volume. If the AP cannot
be attained, incrementally close all burners SAD’s to raise the pressure differential (while
maintaining the 02 and CO balance). Record values attained. Once the SAD’s have been
optimized, retain these new open positions. Minor variations from these positions may be
required later based on the results of the remaining burner optimization.

After the optimum SAD positions have been determined and set, the outer air registers
will be adjusted to obtain the lowest possible NOx values with acceptable 02, CO and
unburned carbon. The unburned carbon is a site-specific value, dependant on the actual
coal being fired, coal fineness, as well as the unit’s furnace configuration. The inner air
sleeve damper will remain at the 20% open position and the adjustable tip will be in 0"
neutral position. The first set of data will be gathered with the outer registers set at 40%
open. Subsequent adjustments will be to test with all burner outer registers at 30%, 20%
and 60% open as a minimum. Outer register positions are intended to be uniform on all
burners, however in some instances it may be necessary for some burners to be set
slightly different in order to provide good flame shape, desired ignition points or aid in
optimizing O2/CO distribution.

Now that the outer registers have been optimized, proceed with inner register
adjustments. The same philosophy used to reduce NOx in the previous paragraphs will be
applied here; however, the range of open register positions is different. The first test will
be run with the inner registers set at 20% open. Subsequent adjustments will be to test all
burner inner registers at 30% 15% and 0% open as a minimum. The test grid results will
dictate the best position.

ABTOpti-Flow Operating Instruction Manual.doc 8
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OPERATING INSTRUCTIONS FOR
THE OPTI-FLOWT~ LOW NOx BUR2"~ER

With the SAD and outer/inner registers set at their optimized positions, record emissions
at the stack.

NOTE

DURING REGISTER POSITIONING IT IS IMPORTANT TO STROKE ALL
REGISTERS TO THEIR NEXT POSITION CONSISTENTLY. WHEN MOVING A
REGISTER TO A FURTHER OPEN POSITION, OPEN THE REGISTER 15-20%
FURTHER THAN THE DESIRED SETTING, THEN IN A CLOSED DIRECTION
UNTIL THE DESIRED POSITION IS ATTAINED. WHEN MOVING A REGISTER
TO A FURTHER CLOSED POSITION, JUST CLOSE DOWN THE REGISTER
UNTIL THE DESIRED POSITION IS ATTAINED.

3.6 Additional Testing

Following completion of full-load optimization testing on all burners, additional testing
should be performed under the following conditions:

Full load testing should be performed with one row of burners out-of-service.
Check the flame shapes and flue gas 02 and CO side-to-side distribution. Should
this test produce an unacceptable flame shape or flue gas 02 and CO side-to-side
distribution, some of the "optimum" burner settings should be fine-tuned. For
units with two firing walls, a double check should be performed by again
performing the foregoing test with a row of burners out-of-service on the opposite
firing wall.

Test at control load (at a reduced load where main steam and/or reheat steam
temperatures can be maintained at full-load values).

Test at minimum load (at the lowest reduced load such that any additional load
reduction would cause unstable firing).

This additional testing is performed to check that the foregoing established settings
produce acceptable results over the total load range. However, minimal adjustments may
be required to obtain desired flame shapes, emissions, etc. at these loads.

Following completion of this off-full-load testing series, the unit shall be returned to full
load/all burners operation for a final check and fine-tuning. The burner air register, sleeve
damper, inner air damper and sliding tip positions found following the fine/tuning are the
final optimum positions for the system. All the positions shall be noted for future
reference.

At the conclusion of testing, combustion efficiency should be checked. An acceptable
unburned carbon value is an inherent result of the forgoing optimization procedure,
which provides the proper mix of fuel and air along with optimized 02, CO and NOx and
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OPERATING INSTRUCTIONS FOR
THE OPTI-FLOW~’~ LOW NOxBURNER

therein-acceptable combustion efficiency.

4.0 OPERATION

4.1 General

The following burner operating procedures should be used in conjunction with the steam
generator and auxiliary equipment operating procedures.

4.2 Start-up

The secondary air flow should be set at not less than the established flow
for the boiler purge at all times.

bo The outer Secondary Air Sleeve damper (SAD) preliminary positions are
set during initial start-up and optimization for the burners, and are in auto
control (if electrically equipped) thereafter. In addition, the outer air
register (swirl) and inner air register damper, are also set during
optimization and should not require additional adjustment.

If the burner had been operating prior to this light off, a fifteen-minute
burner tip cool down period shall be completed prior to establishing coal
flow to the burner. This cool down is required to avoid coking from
starting on the hot tip surface. This is normally accomplished by purge
airflow or by warm-up air, during the mill warm-up time, with the coal
feeder off.

do Confirm that the ignitors are operable and ready for operation. If an
Ignitor or burner is inoperable, it is recommended that the entire burner
group not be started.

Select the burners ( and pulverizer ) to be initially placed into service.
Preferably, this should be the lowest row of burners. However, as
operating experience and / or operating conditions dictate, other rows can
be started first.

Light the ignitors for the selected burners and confirm ignition. Refer to
the Ignitor manufacture’s instructions in your plants operations books. All
the burner ignitors associated with one pulverizer should be in service
prior to coal being established.

ABTOpti-Flow Operating Instruction Manual.doc 10
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OPERATING INSTRUCTIONS FOR
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4.3    Procedures for Firing

Observe the fires periodically to be certain that there is no heavy flame
impingement on any of the furnace heating surfaces. This may occur due
to improper burner adjustments or pulverizer operation.

bo The fuel-air mixture temperature leaving the pulverizer should be
maintained at the temperature required by the pulverizer for stable burner
operation. This exit temperature is determined by observing flame
stability characteristics during actual operation. Initially set the exit
temperature at 160°F. Depending on the fuel being burned, pulverizer exit
temperature may vary between 125°F and 170°F with acceptable stable
flame conditions at the burners.

Co It is desirable to keep as many burners and pulverizers in service as the
boiler load will permit. However, when the load is to be decreased below
the stable minimum output for burners, burners by groups associated with
pulverizers should be taken out of service. At low capacity operation, it is
important that burner operation be watched closely to insure stable
combustion conditions are maintained during this period.

do Place the igniters into service for those burners that are to be taken out of
service. If there is evidence of instability due to some abnormal condition
of operation or fuel quality, and it remains possible that the root cause is
furnace-wide, it may be desirable to use the igniters for all burners
installed in the furnace. SAFETY--FIRST

CAUTION

IF OPERATION WITH PULVERIZED FUEL APPEARS UNSTABLE, THE USE OF
IGNITERS FOR FLAME STABILITY MAY BE REQUIRED AT THE DISCRETION
OF THE OPERATOR. ALWAYS MAINTAIN A SAFE, STABLE FLAME. PAY
CLOSE ATTENTION TO THE MAIN FLAME SCANNER SIGNAL STRENGTH.

4.4 Fuel Leaks

Fuel leaks to the burner deck or windbox shall be corrected immediately following
discovery. Check mating flanges and connecting points in all fuel lines regularly. To
avoid fire hazards, the total burner area should be maintained in an extremely clean
condition. Any fuel that may have leaked should be cleaned-up immediately.

CAUTION
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6.0

7.0

OPERATING INSTRUCTIONS FOR
THE OPTI-FLOWTu LOW NOxBURNER

AFTER A PULVERIZER IS SHUT DOWN, THE PULVERIZER COAL CONDUITS
AND BURNERS MUST BE PURGED OF ALL COMBUSTIBLES

5.0 MAINTENANCE AND LUBRICATION REQUIREMENTS

5.1 General

This section contains special maintenance and lubrication requirements for Opti-Flow
burner components. The requirements are defined under each component’s title below. In
general, a maintenance and repair log should be kept for all maintenance and repair
operations performed. Close review of this log will help isolate problem areas and reduce
trouble-shooting time. Review applicable vendor literature for maintenance of
components such as ignitors/scanners.

5.2 Burner Inner damper and Outer Register Manual Drives

The assemblies require minimal maintenance. The shaft seals are comprised of a 3/8" x
3/8" Square Graphite fiber rope packing.

5.3 Burner Sleeve Damper (SAD)

The only moving parts of damper assembly that may need to be lubricated during each
maintenance outage are the shafts and support rollers. Molykote 321-R (Dow Coming
Corp., Midland, Mich. 48640) or equivalent should be used if binding occurs. It is
preferable not to lubricate these components.

SPECIAL TOOLS

6.1 General

There are no special tools required to assemble, disassemble, or maintain the Opti-Flow
burners; a set of common mechanic’s tools will suffice.

ASSEMBLY AND DISASSEMBLY

7.1    General

Assembly and disassembly of the Opti-Flow burner shall be accomplished in accordance
with the drawings. Erection and general notes on the drawings, as well as the dimensional
layouL define the method of assembly (and therefore disassembly).
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INTERMOUNTAIN POWER SERVICE CORPORATION

[] REQUISITION FOP. CAPITAL EQUIPMENT

[] PURCHASE AUTHORIZATION FOP. EXPENSE ITEMS

Purpose of Materials, Supplies or Services:

Installation of a windbox baffle system as per contract number 04-45618.

Date: 3/15/04

Req./PA No: 199527

P.O. No:

Vendor:

Terms:

FOB:

Ship Via:

Conf. To:

Suggested Vendor: TEI

550 B. Brookshire Road

Greer, SC 29651

Account No.

Work Order No.

Project No.

00-2SGX-402

03-96033

IGS03-04

Qty unit

1 job

Description Seller or
Noun Adjective Catalog #     Manufacturer

Services, installation, windbox baffle system as

per design from Advanced Burner Technology, Inc.

(ABT) and Air Flow Science,Inc.. Scope as defined

within contract 04-45606 with ABT. TEI, Inc.

to install under terms of existing contract

04-45618. Services to include consumable mtls,

labor, supervision, insulation and lagging.

Estimate is ’Not-to-exceed" and will be billed

to IPSC on a ’time & materials’ basis, with daily

approval by IPSC project coordinator.

Unit Cost

$75,000.0C

Extension

$75,000.00

TOTAL ESTIMATED COST $75,000.00

Remarks: Recommend source directed award to TEI based on detailed review of work scope, current

work history and outaqe work coordination.

Delivery requested by [Date]

Dept. Mgr/Supt.

03-13-04 Originator     James Nelson

Date Station Manager Date     Operating Agent Date

IP7 031586



ABT Burners
ABB Scarmers

ABB, SMCS
ABB, Parts

Performance Bond
Professional Liability Premium
TEI Installation
Air Monitor Upgrade
ABT Coal Divider
ABT, 253 MA Material Upgrade
Scanner Scope Changes

States sliding link terminals
LED
Wired
Scanner Cable

2,237,415
212,515
10,000
11,288
15,000
60,000
1,616,800
35,220
40,800
40,800

5,760
6,480
14,480
36~000
4,342,558

IP7 031587



Unit 2 Low NOx Burner Costs Summary

ABT Burners
ABT Performance Bond
ABT Professional Liability Premium
ABT Coal Divider
ABT, 253 MA Material Upgrade

ABB Scanners
ABB, SMCS
ABB, Parts

ABB Scanner Scope Changes
States sliding link terminals
LED
Wired
Scanner Cable

TEl Installation

Air Monitor Selection (Over Eastern)

2,237,415
15,000
60,000
40,800
40,800

2,394,015

212,515
10,000
11,288

233,803

5,76O
6,480

14,480
36,000
62,720

1,616,800

35,220

2,394,015

233,803

62,720

1,616,800

35,220
4,342,558

Phil Hailes Jan 5, 2004

IP7 031588



Burner Repair Costs

Total Costs

Number of Burners Labor Material Cost Per Burner Grand Total
$2,592    $32,38148

Labor Per Burner

Hourly Rate =
Burden Rate =

$29,789

$2~50
53%

Total Hourly Rate =

Overtime Percentage =

$42.08

100%

Function Manpower Hours Man-Hours Total Cost
Remove Insulation
Setup
Gouge
Remove Elbow
Remove Nozzle
Remove Burner
Transport to Shop
InsPection in Shop
Repair/Install Parts
Return Transport
Reinstall Burner
Weld
Reinstall Nozzle
Reinstall Elbow
Reinstall Insulation

Hardware Fabrication

2 4 8 $337
4 40 160 $6,732
2 10 20 $842
2 10 20 $842
4 20 80 $3,366
4 20 80 $3,366
4 3 12 $505
2 1 2 $84
2 40 80 $3,366
4 3 12 $505
4 20 80 $3,366
2 10 20 $842
4 2O 80 $3,366
2 10 20 $842
2 4 8 $337

0 $0
0 $0



Outer Register
Front Plate
Back Plate
Vanes

Back Plate
Inner Register

Spin Vanes

Total

1
1
1
1

0
3 3
3 3

10 10
2 2

0
8 8

0
241 708

$0
$126
$126
$421
$84
$o

$337
$o

$29,789

Comparison with B&W Bid
Number of Burners

48
Material Bid
$3,60O,OOO

Cost Per Burner
$75,OOO



1 51 PM I/5/20fl

Material For Burners

SYM Component
A Outer Sliding Sleeve

Outer Registers
C Front Prate
B Back Plate

Bracket (Between Plates)
Doors (Vanes)

Gussets
h Bell Crank

Door Shafts (Hinge Pins)
d,e Linkage, Turnbuckles
D Throat Sleeve
F Coal Nozzle

Nozzle End
G Inner Air Sleeve
H Segmented Coal Elbow
L Cover Plate (Outside Wall)
M Mounting Plate (Outside Wall)
P Hand~e/Quad (Vane Control)
Q Handle/Operator (Slide Control)
R Handle/Quad (Outer Register)

Stabilizer
S Oil Lighter
T Observation Door
U Scanner SupportAss’y
V Register Support Bracket

Inner Registers
W Air Vanes (Spin Vanes)

Gear Drive/Bell Crank
Linkage, Turnbuckles

AL Scanner Pipe
Back Plata (Air Damper)

Sliding Damper

Sub - Total

Material QTY Brn’s to Repair Cost/Comp Cost/Burner Total Costs
Flat Bar, 3/16" x 18’ 1 48 $400 $400 $19,200

1/2"? Plate, 6’3" OD x 40" ID 1 48 $1,800 $1,800 $86,400
1/2"? Plate, 6’3" OD x 58" ID 1 48 $1,800 $1,800 $86,400

Angle Iron, 3" x 3" x 11" 16 48 $50 $800 $38,400
16 48 $100 $1,600 $76,800

Angle Iron?, 8 48 $25 $200 $9,600
16 48 $100 $1,600 $76,800

11" 16 48 $100 $1,600 $76,800
Approx 16" x 1/2" 16 36 $40 $480 $23,040

Pipe, 58" OD x 9-1/8" 1 48 $200 $200 $9,600
Pipe, 22"ODx21"lDxlO’5-5/8" 1 2 $15,000 $625 $30,000

Alloy Pipe, 22"OD x 21"1D x 22" Included above
Alloy Pipe, 40" ID x 20-5/8"

1/2"? Plate, 6’10-1/8" x 24"1D

3/4"?x 7’ 9-1/8" Rod
3/4"x 7’ 10-1/4" Rod
3/4" x 8’ 6-3/8" Rod
SIN 68962,68963

C-Channel, 6" x 2" x 9’ total

1
1
1
1
1
1
1
1
1
1
1
1

48 $1,800 $1,800 $86,400
o $o $o $o
2 $300 $13 $600

48 $50 $50 $2,400
48 $20 $20 $960
48 $20 $20 $960
48 $20 $20 $960
48 $5,000 $5,000 $240,000
o $o $o
o $o $o
o $o $o

24 $50 $25 $1,200
$o

24 $100 $400 $19,200
12 $250 $500 $24,000
12 $40 $80 $3,840
48 $100 $100 $4,800
o $o $o

24 $800 $400 $19,200

1/4" Plate

Approx 12" x 1/2"
Pipe, 3" Sch 40 X 6’ 10"

8
8
8
1
1
1

$19,533 $937,560

$2,656 $127,504

$83 $4,0O0

Total Cos~ ffAflBurners Repaired
$19,200

$o
$86,400
$86,400
$38,400
$76,800

$9,600
$76,800
$76,800
$30,720

$9,600
$720,000

$86,400
$o

$14,400
$2,400

$960
$960
$960

$240,000
$o
$o
$o

$2,400
$o

$38,400
$96,000
$15,360

$4,8OO
$o

$38,400
$1,772,160

Small Tools and Consummables
Approx 8% of Total Labor

Total Labor =
Welder Rental
Grand Total

UPPER CASE
Drwg No 294359E, 2943660E

lower case
Dwg No 157130D, 157155D

Phd Hailes

$1,593,801
Rental of "8-pac" Welders $1,000

$1,903,664

BurnerRepairCostsALLBU RN ERS.xls



ADVANCED

P.O Box 410, 271 Route 202/206
Pluckemin, NJ 07978
Phone: 908-470-0470; FAX: 908-470-0479
www.advancedburner.com

Intermountain Power Service Corporation
850 West Brush Wellman Road
Delta, Utah 84624

November 26, 2003

Attention:    James Nelson

Reference: IPSC Contract 04-45606
Unit 2 Low NOx Burners
Flow Model Geometry of SA ducts, OFA ducts, and Windbox

Dear Mr. Nelson:

The flow model arrangement is shown in the following schematic. Only half of the unit
is shown and the upper levels of rear wall windboxes were omitted for clarity.

SA Duct & Windbox Schematics
Isometric V~ew

In reviewing the flow model geometry for the secondary air ducts, overfire air ducts, and
windboxes a few questions came to light:

The overfire air arrangement drawing, a section of which is shown below, does
not show a sloping duct leading up to the rearwall overfire air duct. I sketched in
a dashed line to show where the slope used to be. The OEM drawing of the
secondary air duct arrangement (Ref. OEM drawing: 405864E) shows the slope
and a narrower vertical extension. Was the slope removed and the vertical

IP7 031592



ADVANCED
BURNE
P.O Box 410, 271 Route 202/206
Pluckemin, NJ 07978
Phone: 908-470-0470; FAX: 908-470-0479
www.advancedburner.com

extension coming off the top of secondary air duct replaced as part of the overfire air
modifications?

BA~C:OCK BORSIG POWERs Inc.

’100210-7239810-02

13    I    14

E

F

G

H

IP7 031593



P.O Box 410, 271 Route 202/206
Pluckemin, NJ 07978
Phone: 908-470-0470; FAX: 908-470-0479
www.advancedburner.com

The location of the windbox dampers was given in the OEM drawings but the
details of the geometry and typical operating position were not. Some photos of
the dampers indicated what appeared to be six blades per louver damper in an
opposed blade arrangement. The model will be run with damper blades in the 30
degrees from horizontal position unless more accurate information is available.
Please advise if this information is available?

There is a damper indicated in the secondary air duct 3’-6" downstream of
column row ’N’. (Ref. OEM drawing: 406128E). Can information be provided
regarding this damper? Particularly the number of blades, orientation, and typical
operating position at full load.

Thank you for your assistance in this matter.

Sincerely yours,

Sal N. Ferrara
Director of Proposals & Projects

cc:    Joseph Malone/Chuck Onaitis

IP7 031594



Advanced Burner Technologies - Intermountain SA & Windbox Models                                                          March 2, 2004

Windbox Perforated Plate Schematics
ABT Design 4 - Side View - Bottom Windboxes
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PERF

Airflow Sciences
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 Airflow Sciences Corporation

37501 Schoolcraft Road
Livonia, MI 48150-1009

Phone: 734-464-8900 x37
Fax: 734-464-5879

pharris@airflowsciences.com
www.airflowsciences.com

March 12, 2004

Joe Malone
Advanced Burner Technologies
271 Route 202/206
P.O. Box 410
Pluckemin, NJ 07978

RE: Flow Results with Recommended Modifications in the Intermountain Windboxes (ASC Document L-04-
ABI-16)

Dear Mr. Malone:

In the previous letter of March 3, 2004 (ASC Document L-04-ABI-14), recommended modifications to the
Intermountain windboxes were specified. This letter shows how the design modifications given in that letter alter
the flow in the windboxes compared to the baseline case.

The north level 1 (bottom) windbox was simulated with inlet conditions taken from the design simulation of the
SA duct (presented to ABT in the letter of January 29, 2004--ASC Document L-04-ABI-07). The figures
presented here may be compared directly with the figures of the baseline results, shown in Figures 11 and 19 of
the letter of January 8, 2004 (ASC Document L-04-ABI-03).

The following objectives were used when designing modifications to the windboxes:

1. Minimize the ram air effect, as measured by the velocity RMS at the burner dampers.
2. Minimize the flow variation between the burners, as measured by the pressure at the burner exits.
3. Minimize the increased pressure drop due to the modifications.

Objective (1) was of primary interest, since reducing the ram air effect also generally had the side effect of
balancing the burners. But reducing the ram air effect and balancing the burners tended to cause an increase in
the pressure loss, so these objectives were balanced against objective (3).

Flow Plots

Figure 1 shows the air velocity in two vertical cuts through each windbox. The upper cut is at 4’ from the furnace
wall, and the lower cut is at 7’ from the furnace wall. The cut at 4’ passes through the burner inlets, which are
used as the flow exits in the model (an equal flow was specified for each burner). The outer ring at each burner is
where the inlet damper was located; a 50% open perforated plate was specified at that location. The cut at 7’ is
located at the edge of the recommended perforated plates upstream of the burners.

As can be seen in Figure 1, the perforated plate and turning vanes located near the inlets smooth out the jets
emerging from the dampers and force much of the air toward the top and bottom of the windboxes. The bulk of
the flow is then going around the burners rather than straight toward them. The additional porous plates in front
of the burner 1 further force the flow to the top and bottom of the windboxes, in addition to forcing the flow

Airflow Sciences Page 1 of 3
Corporation
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Advanced Burner Technologies - Intermountain SA & Windbox Models March 12, 2004

toward the fumace and back walls, away from the bumer inlets. The flow approaching the burner dampers is
now better distributed, rather than approaching primarily from the windbox inlets, as was seen in the baseline
case. The V-shaped baffle behind burner 1 reduces the flow deficit on the back side of that burner.

Pressure Drop Analysis

The left side of Tables 1 lists the drop in total pressure between the windbox dampers and the individual burners
for the north level 1 windbox. (This includes the pressure drop through the 50% perforated plates located at the
burner inlets.) Both the baseline and design cases are listed, along with the change in pressure drop from the
baseline to design. Below the pressure drops, the "Variation" gives the maximum pressure difference between
the burners. The overall changes from baseline to design are highlighted.

Worth
Level 1

Exit 1
Exit 2
Exit 3
All Exits
Variation

Baseline
Ap

(in H20)
0.525
0.506
0.483
0.505
0.043

Design

(in H20)
0.533
0.531
0.517
0.527
0.016

Increase
/~p

(in H20)
0.008
0.025
0.034
0.022
-0.027

Baseline
RMS
(%)
45.7
30.7
12.7
32.6

Design
RMS
(%)
29.5
20.6
7.8

21.3

Decrease
RMS

(factor)
1.6
1.5
1.6
1.5

Table 1: Pressure drop and ram air analysis for the north level 1 burners.

Two factors were found to affect the total pressure loss in the windboxes. First, if the velocity profile is highly
skewed at the model inlet (i.e., where the windbox ducts branch off from the SA duct), as it was in the baseline
cases, then the pressure loss is increased. Secondly, the design modifications increase the pressure loss. Each of
these factors increase the pressure loss in the windboxes by roughly 0.1" H20. In the current case, these two
factors offset each other, since the modified (less skewed) inlet velocity profiles were used along with the design
modifications. The result is that the average total pressure loss in north windbox 1 due to the modifications is
only 0.022" H20.

The pressure variation between the burners was reduced from 0.043" H20 to 0.016" H20. The amount of flow
variation between the bumers that this represents is dependent upon the pressure drop through the burners.

Ram Air Analysis

The burner dampers were modeled 100% open, thus representing the worst case scenario. With the burner
dampers less than 100% open, the flow resistance increases, evening out the flow. A 50% open perforated plate
was specified at the damper location, slightly evening out the flow.

Figure 2 shows the normal and tangential velocity components at the locations of the burner dampers. The
burners are numbered 1-3, with 1 being nearest the end and 3 being nearest the center (since the windbox is
symmetrical, only 3 of the 6 burners are shown). The velocity RMS values at the burner dampers are also listed
on the right side of Tables 1. Compared with the baseline case, the ram air effect is reduced for all the burners by
a factor of 1.5.

Conclusions

With the design modifications in place, the ram air effect has been reduced relative to the baseline, the flow
balance between the bumers has been improved, and the total pressure loss was only slightly increased.
Airflow Sciences Page 2 of 3
Corporation
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Advanced Burner Technologies - Intermountain SA & Windbox Models March 12, 2004

Please let me know if you have any questions about these results.

Sincerely,

Paul Harris, Ph.D.
Project Engineer

Airflow Sciences
Corporation

Page 3 of 3
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Advanced Burner Technologies - Intermountain SA & Windbox Models

Total Velocity agnitude- Design
North Side Level 1 - View from North

March 12, 2004

4’ from Furnace Wall

7’ from Furnace Wall

~ 0.0 9.0 18.0 27.0 36.0
~ Velocity Magnitude (ft/s)

45.0 Ai~f~©w Sciences



Ac~¢anced Burner Technologies - Intermountain SA & Windbox Models

Normal / Tangential Velocity at Burner Dampers
North Side Level 1 - View from North

March 12, 2004

Design 7-A

Flow

1 3
RMS = 29% RMS = 8%

2
RMS = 21%

®

0.10 0.46 0.82 1.18 1.54 1.90
Normal Velocity (relative to mean)

2 3

0.00    0.40    0.80    1.20    1.60    2.00
Tangential Velocity (relative to mean) Airflow Sciences



Interrnountain Power
Pf-FLO Trial

October__3
Note: Other than for specific PA bias and feeder speed testing, the PA bias was held
steady at 6% and the feeder speed at 75% for the entire time.

8:50- 9:25 Density zeroing and scaling.

Mill was taken out of service approximately 8:56. Velocities never went to zero (see next
page), so 9:00 was selected as the time to record the zero offsets. Zero offsets were all
six pipes were nearly identical and fairly large in magnitude, ranging from 72 to 74After
installation of the zero offsets the pipes were only registering in the 15-20 AU range, so
approximately 9:20 the density scaling factor was elevated from 300 to 750 to move
densities into the range of 70~80 AU.

IP7 031602
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10:05 - 11:05. Pipe 3 valve adjustment.

Note: As valve position indicator numbers increase, the valve closes.

Pipe 3 density was fairly steady but the highest of the six pipes. Valve starting position
was 5.37. At 10:26 the valve was closed to position 6.80 and density dropped about 70
AU. At 10:38 the valve was opened to position 6.0 and density rose about 30 AU. At
10:53 the valve was opened to position 5.4 and the density rose back to where it started.
At 11:00 the valve was closed to position 5.7 and density dropped a few AU, bringing it
in line with the other pipes. Note the interaction between Pipes 3 and 4. Summary -
changes in density responded as anticipated to changes in valve position -- density
increases/decreases tracked opening/closing of the valve.

IP7 031604



11:00 - 11:45. Pipe 4 valve adjustment,

Pipe 4 density was the fairly erratic, ranging from 20-60 AU. Valve starting position was
2.4, indicating a valve that was almost fully open. At 11:10 the valve was opened to
position 1.0 but the density dropped about 10 AU. At 11:27 the valve was returned
(opened) to position 2.4 and the density rose back to where it had started. At 11:35 the
valve position was further closed to position 3.0 but the density again rose, bringing pipe
in line with the other pipes. Summary- changed in density were opposite to what was
anticipated, with density increases obtained by moving the valve to a more closed
position.

IP7 031605



12:58 - 13:23. Pipe 2 valve adjustment,

Pipe 2 density was fairly steady and in the middle of the six pipes. Valve staring position
was 6.5. At 13:02 the valve was closed to position 7.5 and the density dropped about 10
AU. At 13:10 the valve was opened to 5.5 and the density rose about 25-30 AU. At
13:18 the valve was returned to its starting position of 6.5 and the density returned to the
middle of the six pipes. Summary - changes in density responded as anticipated to
changes in valve position ~- density increases/decreases tracked opening/closing of the
valve.

IP7 031606



13:28 - 14:00. Upward PA bias adjustment.

At 13:28 PA was biased upward, producing about a 10 FPS increase in velocity on all
pipes. At the same time density decreased 5-15 AU on all pipes and mass flow
remained unchanged. At 13:51 the PA bias was removed and with the exception of Pipe
3 density, all measurements returned back to their pre-bias trend lines. Summary -
increased PA produced the anticipated results of increased velocity, decreased density
and steady mass flow.

IP7 031607



4:15 - 14:40. Feeder speed adjustments.

75% feeder = 51 RPM. At 13:51 the feeder speed was decreased from 75% to 65%,
resulting in measured Total Mass Flow dropping from approximately 12,400 to 11,400
AU. At 14.19 the feeder speed was increased from 65% to 85%, resulting in Total Mass
Flow increasing to 14,500 AU. At 14:34 the feeder speed was decreased back down to
65%, resulting in the Total Mass Flow decreasing back to 14,500 AU. Summary -
adjustments in feeder speed produced anticipated corresponding changes in Total Mass
Flow.

IP7 031608



October 9

14:45 - 16:16. Feeder coming on line.

Mill 2A feeder starts ramping up at 15:49. Prior to ramp-up all pipes are registering
negative densities of 7-8 AU, other than Pipe 3 with a negative 25 AU. All data shows a
smooth transition up to operating load. Note on the next page that even though the
feeder is off prior to 15:49 all pipes are registering velocities of 75 - 90 fps.
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October 23

13:00 - 14:20. Effect of adjusting valve on density measurement.

Note: For some unknown reason Pf-VU stopped recording only density data and only
for Pipes 1-4. Velocity, temperature and mass flow data for all pipes, and density for
Pipes 5-6 was recorded. Using mass flow and velocity data for Pipe 4, density data was
reverse calculated.

Time
13:00:00
13:01:00
13:02:00
13:03:00
13:04:00
13:05:00
13:06:00
13:07:00
13:08:00
13:09:00
13:10:00
13:11:00
13:12:00
13:13:00
13:14:00
13:15:00
13:16:00
13:17:00
13:18:00
13:19:00
13:20:00
13:21:00
13:22:00
13:23:00
13:24:00
13:25:00
13:26:00
13:27:00
13:28:00
13:29:00
13:30:00
13:31:00
13:32:00
13:33:00

Pipe 4
Massflow Scaling Rescaled Velocity Calculated Density
From Data Factor Massflow From Data Density Feeder Zero

61 115 7018 93 75
62 115 7167 95 75
70 115 8016 96 83
66 115 7550 95 79
63 115 7188 94 76
67 115 7754 94 82
67 115 7728 96 81
68 115 7849 94 83
65 115 7498 92 82
63 115 7188 94 76
63 115 7245 96 75
63 115 7282 94 77
63 115 7282 94 77
71 115 8220 95 87
76 115 8694 96 91
71 115 8211 96 86
66 115 7564 94 80
63 115 7234 91 79
59 115 6728 88 76
49 115 5578 88 63
41 115 4706 90 52
36 115 4106 85 48
25 115 2838 83 34
15 115 1731 82 21
9 115 1006 76 13
7 115 785 78 10
6 115 713 79 9
7 115 805 80 10
6 115 650 81 8
0 115 0 77 0
0 115 0 77 0
0 115 0 78 0
0 115 0 78 0
0 115 0 76 0

Feeder
At70%

Feeder
Ramping

Down
To 0%

Feeder
At0%

9 AU Average
Before Valve
Adjustment

0 AU Average
After Valve
Adjustment
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13:34:00
13:35:00
13:36:00
13:37:00
13:38:00
13:39:00
13:40:00
13:41:00
13:42:00
13:43:00
13:44:00
13:45:00
13:46:00
13:47:00
13:48:00
13:49:00
13:50:00
13:51:00
13:52:00
13:53:00
13:54:00
13:55:00
13:56:00
13:57:00
13:58:00
13:59:00
14:00:00
14:01:00
14:02:00
14:03:00
14:04:00
14:05:00
14:06:00
14:07:00
14:08:00
14:09:00
14:10:00
14:11:00
14:12:00
14:13:00
14:14:00
14:15:00
14:16:00
14:17:00
14:18:00
14:19:00

8
13
19
20
22
21
19
21
23
22
20
22
22
21
22
20
19
22
25
26
35
39
44
50
56
61
63
60
65
60
60
56
58
60
58
71
67
73
69
66
74
76
73
71
75
76

115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115

917
1541
2197
228O
2542
2464
2199
2363
2657
2576
2280
2524
2556
2383
2556
2303
2225
2475
2820
3004
4071
4428
5046
5730
6480
6998
7205
6955
7455
6857
6857
6472
6664
6857
6664
8113
7711
8404
7944
7630
8499
8685
8366
8220
8579
8694

76
73
78
81
79
79
82
81
8O
8O
81
81
82
79
82
79
79
82
85
83
88
88
88
89
92
94
93
96
95
96
96
96
96
96
96
96
97
96
94
96
96
97
98
95
98
96

12
21
28
28
32
31
27
29
33
32
28
31
31
30
31
29
28
3O
33
36
46
50
57
64
70
74
77
72
78
71
71
67
69
71
69
85
79
88
85
79
89
90
85
87
88
91

Feeder
At 30%

Feeder
Ramping

Up To
70%

Feeder
At 70%

71 AU Average
Before Valve
Adjustment

85 AU Average
After Valve
Adjustment
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The feeder start was at 70%. At 13:16 the feeder starts to ramp down to 0%. From
13:25 to 13:28 the feeder is at zero and Pipe 4 density averages 9 AU. At 13:28 Pipe 4
valve is adjusted open from the 3.0 position to the 1.7 position, resulting in Pipe 4
density dropping to zero and indicating the density measurement was effected by valve
position.
At 13:34 the feeder first ramps to an steady 30%, then at 13:51 it ramps again to a
steady 70%. From 14:01 to 14:08 the density measurement ranges from 67 to 78 AU,
averaging 71. At 14:09 the valve position is closed back down to the 3.0 position. From
14:09 to 14:16 the density measurement ranges from 70 to 90 AU, averaging 85. The
closing of the valve resulted in a density increase of 14 AU.

Overall Summa~
Based upon short duration bites of data, in general the Pf-FLO system responded as
anticipated to changes in valve position, PA bias and feeder speed. The noteworthy
exception was Pipe 4 where density measurement responded opposite to what would be
anticipated from a valve position change. It appears that the physical repositioning
(opening) of that valve with an empty pipe imparted a shift (downward) to the density
measurement,
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Unit 2 F3 Burner Fire
June 25, 2005

On June 25, 2005 we had a burner fire in the Unit 2 F3 burner. This burner is one of the new
ABT Low Nox burners that was installed in March of 2004.

Background

The burner fire occurred while control room operators were busy bringing Unit 1 back up after a
trip. The high-temperature switches on the burners had failed so there were no audible alarms
available to alert the operators of a problem. Without an alarm, they were not able to respond.

Operations reported that they have noted large clinkers in some of the burners from time-to-time
and that they have seen higher than normal temperatures on some of the burners occasionally.
This indicates that burner fires are occurring but most are swept into the furnace. Operations also
pointed out that temperature indication on the burners is inconsistent, indicating issues with
instrumentation.

Although Advanced Burner Technologies (ABT; the burner supplier) claims they have never had
burner fires with this design, we are certain we have been experiencing fires in some of the
burners. We have reason to suspect that erosion of the fuel-injector pipe could have allowed coal
to layout in the outer support tube which subsequently caught on fire. This is just a theory as we
can not get in to inspect the burner on line.

Followup Investigation

Followup investigation has revealed the following:

Burner-line restrictor positions have not been changed since initial balancing in April of
2004.
The high-high temperature switches wired to the sequence-of-events (SOE) recorder have
been damaged by excessively high temperatures and have had the links slid to isolate
them.
Burner-tip temperature and fuel injector (coal pipe) thermocouples are smaller than
specified (1/16" vs. 1/4") due to tight-radius bends in the thermowells. Some of these are
rendering suspicious signals.
The elbow was removed and replaced with a ported blind flange. The fire damage
extends from near the elbow well into the area of the registers. This damage is hard to
see from the small port but the fuel injector pipe is melted through.
The x-vane diffuser in the elbow is badly eroded on the east side.
Evidence of erosion of the fuel-injector tube and the outer support tube was found and is
suspected as a possible root cause for the fire.
Some thermocouples on the burners appear to be faulty and are causing false high-
temperature readings.
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Actions to Date

The following actions have been taken to gather more information, preclude other fires, or repair
the damaged burner:

A complete burner module with register spin to match the Unit 2 F3 burner has been
ordered. The new burner will have thermowells with long-radius bends and more rugged
thermocouples.
High-high temperature signals from the burner-tip thermocouples in DAS have been
wired to the SOE to provide operations with audible indication of possible fires.
Operations has implemented burner inspections following mill trips.
The elbow was pulled on Unit 2 G3 (an off-line mill) to inspect for erosion damage. No
erosion was evident.
New thermocouples have been ordered to replace the faulty ones.
The possibility of replacing the fuel-injector tube on-line was investigated. It is possible
but dangerous. The discovery of damage near the registers indicates damage to the outer
burner parts so this option has been abandoned.
A visit to DG&T was made to discuss their experience with ABT burners. They report
good operating history.

Future Plans

An ABT representative will be brought out to discuss this incident and possible design
and operational changes.
A retrofit thermowell design change will be investigated.
The F3 burner module will be replaced at the earliest opportunity.
Removal of a the elbow on the H4 burner (one that has had some high-temperature spikes
in the past) is planned.
Careful inspection of the damaged burner will be conducted at the earliest off-line
opportunity.

The root cause of the fire is not certain but we have strong evidence to suggest that erosion
caused an uneven coal flow in the burner nozzle, eroding a hole in the fuel injector which alled
coal to build up in between the fuel injector pipe and the outer support tube. We will continue to
investigate and take action as warranted.

Instrumentation issues contributed to hindering Operation’s awareness of the fire and likely
precluded their early intervention. Short-term measures have been taken to resolve these issues.
Long-term resolutions will be pursued.
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Unit 2 Burner Temp Alarm Han
Jerry Finlinson, Bill Morgan

27 June 2005

On Sat June 2005 during a restart of Unit I, Unit 2 F3 bumer caught on fire and melted. The
alarms were only in the ABB DAS and the operator assisting with unit 1 starmp didn’t notice.
The burner was on fire for 4 hours and was noticed on an operator vcalkdown due to the smell.
This is a plan to get the alarms from DAS into SOE so that there will be audible alarming.

Short Term - In DAS the coal pipes and nozzle tips alarm at 1350F. Create new logic in DAS so
that all alarms will be consolidated into one DAS Burner High Temp Alarm and sent to SOE.
Will work with ABB and begin implementing Tuesday morning. Complete by Thursday 30 June
2005. Will investigate variable alarming such that coal pipes alarm at 500 F with the mill in
service and at 900F with the mill out of service.

Order spare thermocouples from Thermocouple Technologies to replace all thermocouples with
noisy signals.

Long term - Work with ABT to evaluate redoing the thermowells at the burner nozzle and repair
the F3 burner. Consider moving the coal pipe thermocouples outside of the windbox, near where
the existing temperature switches are located, or add a 3rd thermocouple at the burner elbow to
replace the temperature switch. This would require adding additional thermocouple input
modules at the remote I/O.
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ABT / INTERMOUNTAIN BURNER TEST

Wind Tunnel Test Matrix R1
ABT PO No. A03-008-413
AMC WO No. 50633

Test Outer Damper Open
# Position -- Inches
1 4.8
2 4.8
3 4.8
4 8
5 8
6 8
7 10.4
8 10.4
9 10.4
10 12
11 12
12 12
13 16
14 16
15 16
16 4.8
17 4.8
18 4.8
19 8
20 8
21 8
22 10.4
23 10.4
24 10.4
25 12
26 12
27 12
28 16
29 16
30 16
31 4.8
32 4.8
33 4.8
34 8
35 8
36 8
37 10.4
38 10.4
39 10.4
40 12
41 12
42 12
43 16
44 16
45 16

Inner Damper Open
Position - Inches

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Swirl Vane
Position -- Degrees

30
30
30
30
30
30
30
30
3O
30
30
30
30
3O
30
30
30
3O
30
30
30
30
3O
30
3O
3O
30
30
30
30
30
3O
3O
3O
30
30
30
30
30
30
30
30
30
30
3O

Flow
Setting

Low
Mid
High
Low
Mid
High
Low
Mid

High
Low
Mid
High
Low
Mid
Hi~lh
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
Hi~lh
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
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Test
#

47

50
51
52
53
54
55

57
58
59
60
61
62
63
64

67

69
7O
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

Outer Damper Open
Position -- Inches

4.8
4.8
4.8

6
10.4
10.4
10.4
12
12
12
16
16
16
4.8
4.8
4.8
8
8
8

10.4
10.4
10.4
12
12
12
16
16
16
4.8
4.8
4.8
8
8
8

10.4
10.4
10.4
12
12
12
16
16
16

Inner Damper Open
Position - Inches

1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Swirl Vane
Position - Degrees

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

Flow
Setting

Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
Hi~lh
Low
Mid
High
Low
Mid
High
Low
Mid

High
Low
Mid
High
Low
Mid

Hi~lh
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
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Test
#

91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

Outer Damper Open
Position -- Inches

4,8
4.8
4,8
8
8
8

10.4
10.4
10.4
12
12
12
16
16
16
4.8
4.8
4.8
8
8
8

10.4
10.4
10.4
12
12
12
16
16
16
4.8
4.8
4.8
8
8
8

10.4
10.4
10.4
12
12
12
16
16
16

Inner Damper Open
Position -- Inches

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Swirl Vane
Position - Degrees

6O
6O
6O
60
6O
6O
6O
6O
6O
6O
60
60
60
60
60
6O
60
60
6O
60
6O
60
6O
6O
60
60
60
6O
6O
60
6O
60
60
60
60
60
6O
60
6O
6O
6O
60
6O
60
60

Flow
Setting

low

High
Low
Mid
High
Low
Mid
High
Low
Mid

High
Low
Mid

High
Low
Mid

High
Low
Mid

High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid

High
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Project: IPSC Burner Air Flow Measurement
Subject: CFD modeling of Advanced Burner Technology’s Burner
AMC Work Order # 50633
Customer P.O. # A03-008-413
Date: 12/09/03

Purpose: To perform Computational Fluid Dynamics modeling of the burner being supplied to Intermountain Power
by Advanced Burner Technologies, for the dual purposes of:
a. Determining the optimum location of the IBAM probes to achieve maximum measurement accuracy over the

anticipated operating range of the burner, and
b. Provide a basis of correlation between the broader actual operating conditions of the burner and the conditions to be

simulated during the actual wind tunnel test.

Setup and Procedure: A 12 run matrix was composed of three main variables:
a. Flow rate. 70,000 lbs./hr, 160,000 lbs./hr and 110,000 lbs./hr corresponding to the burner’s minimum and maximum

operating flow rate, plus an intermediate flow rate approximating the maximum wind tunnel test condition.
b. Outer zone damper. 4.8" minimum and 16"maximum open positions.
c. Inner zone damper. 1" minimum and 5"maximum open positions.

Actual CFD Simulation Matrix

Test Outer Damper
# Position
1 4.8"
4 4.8"
5 4.8"
12 4.8"
9 4.8"
8 4.8"
2 16"
3 16"
6 16"
11 16"
10 16"
7 16"

Inner Damper
Position

1"
5"

5"

5"

1"
1"
1"
5"

5"

5"

Flow
Rate

110,000
70,000
160,000
110,000
70,000
160,000
110,000
70,000
160,000
110,000
70,000
160,000

Temp.
oF
85°

645°

645°

85°
645°

645°

85°
645°

645°

85°

645°

645°

Pressure
In. W.C.

3"
3"
3"
3"
3"
3"
3"
3"
3"
3"
3"
3"

Barometer
In. Hg

29.921"
25.105"
25.105"
29.921"
25.105"
25.105"
29.921"
25.105"
25.105"
29.921"
25.105"
25.105"

Assumptions in CFD modeling: It was assumed that the burner geometry is radially symmetric, so a 2D
axisymmetric analysis would accurately represent the velocity profile in the burner. The back pressure that would be
introduced by the inner swirl vane in the 45° position was simulated with a perf plate having 70% open area. .~

IP7 031620



Test Ol.bmp

(1) Veloc~y Magn~ude 4n~’s
2651 08

2O00

38.4

1500

I o0o

5OO

28.8

33.3

Load case: 500
Last ]teration,tStep

Simulation Run # 1 @ 4.8" open outer damper, 1" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 04.bmp

(1) Velocity Magn~ude 4n/s
3648.5

3000

2500

2000

1500

1ooo

500

38.4

28.8

192

Load case’ 500
Last Iteration/Step

Simulation Run # 4 @ 4.8" open outer damper, 1" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 05.bmp

(1) Veloctty Magn~ude 4n~’s
9301.17

8000

7000

6OOO

5000

4000

3000

2000

lOOO

38.4

28,8

192

~ GG.5

Load case: 500
Last Iteration/Step

Simulation Run # 5 @ 4.8" open outer damper, 1" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).

Test 12.bmp
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(1) Velocity Magnitude -in/s
2281.04

,Y

~ 384

1500

28 8

~ 19.2

I 0o0

500

~ 33.3 ~ 49.9 8 0C.5

Load case: 500
Last Iteration/Step

Simulation Run # 12 @ 4.8" open outer damper, 5" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 09.bmp

(1) Velocity Magnitude -in/s
3130.45

2500

38.4

2000

28.8

1500 19,2

100o

500

Load case: 500
Last Iteration/Step

Simulation Run # 9 @ 4.8" open outer damper, 5" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 08.bmp

Velocity Magn~ude
7996 73

6000

38.4

5000

28.8

40OO
19.2

3000

- 2000

- 1000

33 3 49,9

Load case: 500
Last Iteration/Step

Simulation Run # 8 @ 4.8" open outer damper, 5" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).
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Test 02.bmp

~

43.4

6OO

500

400

300

200

100

32,6

21.7

Load case: 500
Last Iteration/Step

Simulation Run # 2 @ 16" open outer damper, 1" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 03.bmp

(1) Velocty Magnitude 4n.ts
1289 98

1000

800

600

400

43.4

32.6

21,7

200

Load case:
Last Iteration/Step

Simulation Run # 3 @ 16" open outer damper, 1" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).

IP7 031628



Test 06.bmp

(1) Velocity Magnitude 4n~’s
3292.44

2500
43.4

2000                  32 6

21.7
1500

IO00

5OO

0

Load case: 500
Last Iteration/Step

Simulation Run # 6 @ 16" open outer damper, 1" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).
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Test ll.bmp

700

43.4

600

32~6

500

21.7

400

3OO

200

100

0

Load case: 500
Last Iterahon/Step

Simulation Run # 11 @ 16" open outer damper, 5" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test lO.bmp

800

60O

400

200

43.4

32.6

21.7

Load case: 500
Last Iteration/Step

Simulation Run # 10 @ 16" open outer damper, 5" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 07.bmp

(1) Velocity Magnitude -in/s
3067.1

2500

~ ~ 4,3.4

2000

32.6

1500
+ 21.7
!

1000

- 500

Load case. 5013
Last Iteration/Step

Simulation Run # 7 @ 16" open outer damper, 5" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).
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Vector analysis for 4.8" and 16" outer Damper positions.

Vectors_Test 01.bmp

Outer damper 4.8" open
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Vectors_Test 02.bmp

Outer damper 16" open
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Analysis of Modeling Results: Comparison of the twelve modeling simulations clearly indicate that the outer
damper has the dominant influence upon the velocity profiles occurring in both the irmer and outer burner zones (see
simulations 1, 4, 5, 8, 9 & 12 versus simulations 2, 3, 6, 7, 10 & 11). Each set of three simulations having the same
inner and outer damper position settings, but varying rates of airflow, show nearly identical velocity profiles (see
simulations 1, 4 & 5). Finally, the strong similarity of velocity profiles between the wind tunnel test conditions
(simulations 1, 2, 11 & 12) with the burner maximum operating conditions (simulations 5, 6, 7 & 8) confirms that the
airflow characterization factors that will be determined during wind tunnel testing can be extrapolated to the burner’s
higher maximum airflow operating conditions.

Based upon vector analysis of the minimum and maximum outer damper positions, the decision was made to locate the
IBAM probes on a circle at 29" radius from the burner centerline. An IBAM location any closer to the inlet perfplate,
as initially proposed by ABT, would subject the IBAMs to jetted airflow and tangential velocity vectors.

The vector analysis sides show the location of the IBAMs as a horizontal line. The two dots on each line indicate the
inner and outer extremes of the IBAM sensing ports, with eight pairs of sensing ports to be located within that zone. The
sensing zone positions were selected to avoid any areas of re-circulation and/or the extremely low flow areas of the
inner zone that would introduce a disproportionate low bias upon the IBAM’s internally averaged flow signal.
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ABT / INTERMOUNTAIN BURNER TEST
CFD Modeling

ABT PO No. A03-0080413
AMC WO No. 50633

Purpose: To perform Computational Fluid Dynamics modeling of the burner being supplied to
Intermountain Power by Advanced Burner Technologies, for the dual purposes of:
a. Determining the optimum location of the IBAM probes to achieve maximum measurement accuracy over

the anticipated operating range of the burner, and
b. Provide a basis of correlation between the broader actual operating conditions of the burner and the

conditions to be simulated during the actual wind tunnel test.

Setup and Procedure: A 12 run matrix was composed of three main variables:
a. Flow rate. 70,000 Ibs./hr, 160,000 Ibs./hr and 110,000 Ibs./hr corresponding to the burner’s minimum and

maximum operating flow rate, plus an intermediate flow rate approximating the maximum wind tunnel test
condition.

b. Outer zone damper. 4.8" minimum and 16"maximum open positions.
c. Inner zone damper. 1" minimum and 5"maximum open positions.

CFD Modeling Matrix

Test Outer Damper
# Position
1 4.8"
4 4.8"
5 4.8"

12 4.8"
9 4.8"
8 4.8"
2 16"
3 16"
6 16"
11 16"
10 16"
7 16"

Added Runs:
13 4.8"
14 8"

Inner Damper
Position

1"

1"

5"

5"

5"

Flow
Rate

110,000
70,000
160,000
110,000
70,000
160,000

Temp. Pressure
°F In. W.C.
85°

645°

645°

85°

645 °
645°

1"
1"

5"

5"

5"

110,000
70,000
160,000
110,000
70,000
160,000

160,000
142,000

85°

645°

645°

85°

645°

645°

645°

645°

3"
3"
3"
3"
3"

Barometer
In. Hg

29.921"
25.105"
25.105"
29.921"
25.105"
25.105"
29.921"
25.105"
25.105"
29.921"
25.105"
25.105"

25.105"
25.105"

Assumptions in CFD modeling: It was assumed that the burner geometry is radially symmetric,
so a 2D axi-symmetric analysis would accurately represent the velocity profile in the burner. The back
pressure that would be introduced by the inner swirl vane in the 45° position was simulated with a perf plate
having 70% open area.
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Test 01.bmp

200O

1500

28 8

192

10oo

500

Load case: 500
Last Iteration/Step

Simulation Run # 1 @ 4.8" open outer damper, 1" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 04.bmp

3000

2600

2000

t500

1ooo

500

~ 28.8

0

Load case’ 500
Last Iteration/Step

Simulation Run # 4 @ 4.8" open outer damper, 1" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 05.bmp

(1) Velocr~y Magnitude 4nls
9301.17

8000

7000

6000

38.4

28.8

5000

192

4000

3000

2O00

1000

Load case: 500
Last Iteration/Step

Simulation Run # 5 @ 4.8" open outer damper, 1" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).

IP7 031639



Test 12.bmp

(1) Veloc~y Magn~ude -~n/s
2281 04

38,4

1500

28,8

t9,2

1000

500

33,3

Load case: 508
Last Iteration/Step

Simulation Run # 12 @ 4.8" open outer damper, 5" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 09.bmp

Velocity Magnitude -in/s
3130.4.5

2500

2000

28.8

1500 19.2

1000

500

Load case’ 500
Last Iteration/Step

Simulation Run # 9 @ 4.8" open outer damper, 5" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 08.bmp

(1 ~ Veloc~y Ma£1nitude -in/s
7996 73

6000

38 4

50OO

28.8

4000
19.2

3OOO

2OO0

IOO0

Load case: 500
Last Iteration/Step

Simulation Run # 8 @ 4.8" open outer damper, 5" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).
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Test 02.bmp

(1) Velocr~y Magnitude -in~’s
938.778

800

700

600

- 400

- 300

200

Y

43 4

32.6

100

Load case. 500
Last Iteration/Step

Simulation Run # 2 @ 16" open outer damper, 1" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 03.bmp

Velocity Ma£lnitude -in,ts
989 98

1000

43 4

8OO 32.6

~ 21.7
600

400

200

8

Load case: 500
Last Iteration/Step

Simulation Run # 3 @ 16" open outer damper, 1" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 06.bmp

2500

2000

1500

1000

500

43.4

32.6

t 21 7

Load case: 500
Last Iteration/Step

Simulation Run # 6 @ 16" open outer damper, 1" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).

IP7 031645



Test ll.bmp

(1) Velocity Magnitude -in!s
898.221

Y

7OO

600

500

4O0

300

200

100

~ 43.4

Load case: 500
Last Iterahon/Step

Simulation Run # 11 @ 16" open outer damper, 5" open inner damper, 110,000 lb/hr (actual wind tunnel
conditions).
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Test 10.bmp

(1) Velocity Magn~ude 4nts
119715

800

32.6

4OO

200

0

Load case: 500
Last Iteration/Step

Simulation Run # 10 @ 16" open outer damper, 5" open inner damper, 70,000 lb/hr (customer’s minimum
operating conditions).
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Test 07.bmp

Veloc~y Magn~ude -inSs
3067.1

2500

43.4

2000

32.6

-1500
21,7

1000

500

Lead case: 500
Last tteration/’Step

Simulation Run # 7 @ 16" open outer damper, 5" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).
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Vector analysis for 4.8" and 16" outer Damper positions.

Vectors_Test 01.bmp

Outer damper 4.8" open
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Vectors_Test 02.bmp

Outer damper 16" open
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Additional Runs:

Test 13.bmp

Simulation Run # 13 @ 4.8" open outer damper, 1" open inner damper, 160,000 lb/hr (customer’s maximum
operating conditions).
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Test 14.bmp

Simulation Run # 14 @ 8" open outer damper, 1" open inner damper, 142,000 lb/hr (customer requested
operating condition).
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Vectors_Test 13.bmp

Outer Damper 4.8" open
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Vectors_Test 14.bmp

Outer Damper 8" open
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Analysis of Modeling Results: Comparison of the twelve modeling simulations clearly indicate that
the outer damper has the dominant influence upon the velocity profiles occurring in both the inner and outer
burner zones (see simulations 1, 4, 5, 8, 9 & 12 versus simulations 2, 3, 6, 7, 10 & 11). Each set of three
simulations having the same inner and outer damper position settings, but varying rates of airflow, show
nearly identical velocity profiles (see simulations 1,4 & 5). Finally, the strong similarity of velocity profiles
between the wind tunnel test conditions (simulations 1, 2, 11 & 12) with the burner maximum operating
conditions (simulations 5, 6, 7 & 8) confirms that the airflow characterization factors that will be determined
during wind tunnel testing can be extrapolated to the burner’s higher maximum airflow operating conditions.

Based upon vector analysis of the minimum and maximum outer damper positions, the decision was made to
locate the IBAM probes on a circle at 29" radius from the burner centerline. An IBAM location any closer to
the inlet perf plate, as initially proposed by ABT, would subject the IBAMs to jetted airflow and tangential
velocity vectors.

The vector analysis sides show the location of the IBAMs as a horizontal line. The two dots on each line
indicate the inner and outer extremes of the IBAM sensing ports, with eight pairs of sensing ports to be
located within that zone. The sensing zone positions were selected to avoid any areas of re-circulation and/or
the extremely low flow areas of the inner zone that would introduce a disproportionate low bias upon the
IBAM’s internally averaged flow signal.

Additional Runs: Customer requested additional analysis with a Burner modification to minimize the
reverse flow conditions in the inner zone. Additional test runs 13 & 14 indicates that there is some reduction
in the reverse flow region in the inner zone area near the probe location. Based on this, AMC elected to
increase the number of sensing holes near the mounting end of the IBAMs.
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AIR  V[ONITOR

CORPORATION
1050 Hopper Avenue ¯ Santa Rosa, CA 95403

Corporate Offices
P.O. Box 6358

Santa Rosa, CA 95406
Tel: (707) 544-2706
Fax: (707) 526-2825

February 3, 2004

Mr. Sal Ferrara
Advanced Burner Technologies
PO Box 410
Plukenmin, NJ 07978

RE: Intermountain IBAM Project
PO: A03-008-413
WO: 50633

SUB J: Burner Testing

Mr. Ferrara:

As part of its scope of supply to Advanced Burner Technologies (ABT) on this project, Air Monitor (AMC) was to
perform both CFD modeling of the installed IBAMs and detailed probe characterization in its airflow test duct.

In order to facilitate the manufacturing schedule for the burners, the CFD modeling was utilized to validate the
location selected by ABT for mounting the IBAMs. Of most importance to AMC was examining the proposed
location to determine whether the IBAMs would be subjected to reversing or stagnated airflow. A twelve point
modeling matrix is shown in CFD Modeling Matrix. As a result of the initial round of CFD modeling, the IBAM
location was moved a couple of inches further away from the inlet perforated plate, sections of the divider
between the burner’s inner and outer passages were removed by ABT, and a pair of CFD models was re-run to
verify the results of the burner modifications. Examples of the initial and final CFD modeling are attached. Based
upon the final CFD results, AMC elected to increase the number of sensing holes near the mounting end of the
IBAMs.

In preparation for airflow testing, AMC constructed a full-scale functional replica of the ABT burner and mounted
three IBAMs in accordance with the CFD testing. Test Matrix_R0 was developed, consisting of three outer
damper positions, two inner damper positions, three swirl angles and three airflow rates. The low, mid, and high
airflow rates of 9663, 13,805, and 22,087 acfm in the wind tunnel produce the same Reynolds numbers as the
design minimum, normal, and maximum flow rates. See Reynolds Number Calculations worksheet.

The results of performing airflow testing per Matrix_R0 are shown in Test Results_R0, clearly showing that the
airflow in this burner is dominated by, and a function of the position of the outer damper. After applying a single
point best-fit K-factor of 0.4452 to all the data, the outer damper flow measurements in the 4.8 position were
19.92% to 32.55% higher than the test duct (Nozzle Flow), while the outer damper in the 16 position produced
results 29.705% to 37.10% lower than the test duct.

Based upo~-~ the Test Results IN0, A[MC elected to expand the original 54 point test matrix to a 135 matrix, adding
a third inner damper position (3" open) and two additional outer damper positions (8" and 12" open). The result is
the Wind Tunnel Test Matrix_R1.
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The additional 81 flow tests were performed, resulting in the Test Results_R1, further confirming the dependency
relationship between the outer damper position and the IBAM airflow signal. Using all 135 points of data, a third
order polynomial was developed, and specific K-factors for each of the five outer damper positions were
calculated. These are shown in the column labeled Curve Fit K-Factor. The result of implementing a curve fit K-
factor reduced the +32.55% to -37.10% variance from Test Results R0 to +8.57% to -8.63% in Test
Results R1.

Further reductions in the range of measurement variance required dividing the 135 points of data into nine groups
of fifteen points, each group representing a single combination of inner damper and swirl vane positions, five
outer damper positions and three flow rates. A third order polynomial curve fit K-factor was determined for each of
the nine groups, reducing the variance to +6.86% to -6.56%. A secondary best-fit K-factor was determined for
each group of 15 points, further reducing the overall variance to +3.51% to -3.83%.

Shown below, for Test Results R0 - R2, are all formulas for converting the IBAM differential pressure signal to
airflow in Ibs./hr.

R0. Sin,qle point, best-fit K-factor for 54 points

Q,~cm = 9128.483276 x ~1 Pa

Where,

DP = Differential Pressure produced by IBAM in Inches of W.C.
Pa = Actual absolute duct pressure in Inches of Mercury (Hg)
Ta = Actual absolute air temperature (460+ duct temp in °F)

Pa
Lb /hr = 79.54675312 x Q,c~ x--

Ta

R1. 3ra order best-fit polynomial K-factor for 135 points, based upon outer damper position

[DP x Ta
Q,,~.fm = 20504.23018 x K x ~/. ~a

Where,

DP = Differential Pressure produced by IBAM in Inches of W.C.
Pa = Actual absolute duct pressure in Inches of Mercury (Hg).
Ta = Actual absolute air temperature (460+ duct temp in °F)
K. -= Probe Coefficient derived from the following equation

K= -0.0005066375P3 + 0.0149206078P2 -1.1016842562P + 0.5514334077

Where P = Outer Damper position in inches "Open".

Pa
Lb/hr = 79.54675312 x Qac~,m x ~

Ta
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R2. Nine, 3rd order best-fit polynomial primary K-factors based upon outer damper position, combined with
corresponding best-fit line secondary K-factors

a. Inner @ 1", Vanes @ 30°

Primary Correction" Ql,,cfm = 20504.23018 x K1
Ta

V Pa
Where,

DP = Differential Pressure Produced by IBAM in Inches of W.C.
Pa = Actual absolute duct pressure in Inches of Mercury (Hg).
Ta = Actual absolute air temperature (460+ duct temp in °F)
K1 = Probe Coefficient derived from the following equation.

K1 = -0.0005160698P3 + 0.0151109169P2 - 0.1021109736P + 0.5479363073

Where P = Outer Damper position in inches "Open".

Second Correction : Q2,c4, = 0.93213 x Ql,,c~ + 938.61252

Where,

Q2ac~ is the final corrected flow in acfm

Lb/hr = 79.54675312 x Q2,,c.r,,, x-
Ta

b. Inner @ 3", Vanes @ 30°

K1 = -0.0005668957P3 + 0.0170757815P2 - 0.1238078901P + 0.6258513938

Second Correction : Q2,~cm = 0.93369 x Ql,,~.f,, + 917.90133

c. Inner @ 5", Vanes @ 30°

K1 = - 0.0005744093P3 + 0.0174543625P2 - 0.1287841730P + 0.6484898817

Second Correction : Q2,,~m = 0.92983 x Qla~~ + 966.24889

d. Inner @ 1", Vanes @ 45°

K1 = -0.0004485864P3 + 0.0128252354P2 - 0.0793247289P + 0.4738300277

Second Correction : Q2,,c~ = 0.92780 x QI,~ + 998.99211

e. Inner @ 3", Vanes @ 45°

K1 = -0.0005125018P~ + 0.0151754738P2 - 0.1049700879P + 0.5616551006

Second Correction : Q2,~fm = 0.3599 x Ql,c~ + 885.07490
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f. Inner @ 5", Vanes @ 45°

K1 = -0.0005314237P3 + 0.0157184118P2 - 0.1088960787P + 0.5723255306

Second Correction" Q2ac~,m = 0.92779 x Qlacym + 996.21098

g. Inner @ 1", vanes @ 60°

K1 = - 0.0004109098P3 + 0.0116702447P2 - 0.0696424993P + 0.4477972024

Second Correction : Q2,c~ = 0.92787 x Qla~ym + 998.71141

h. Inner @ 3", Vanes @ 60°

K1 = -0.0005153999P3 + 0.0151221072P2 - 0.1038177221P + 0.5568244679

Second Correction : Q2acy~ = 0.92290 x QI,~N + 1065.29025

i. Inner @ 5", Vanes @ 60°

K1 = -0.0004835412P3 + 0.0141329363P2 - 0.0938041524P + 0.5281907566

Second Correction" Q2 ,c~ = 0.92236 x Ql a~~ + 1071.22493

In conclusion, this report demonstrates the benefits of using both CFD modeling and actual airflow testing. CFD
modeling proved beneficial in determining the IBAM location and pointing out beneficial burner modification; but if
used alone, there would have been no way to quantify the unique relationship between flow probe and actual
burner airflow at various combination of burner adjustment. The result would have been measurement errors as
great as +37%.

Sincerely,

AIR MONITOR CORPORATION

Paresh Dav6
Manager, Applications Engineering

cc: Mr. Jerry Finlinson
Intermountain Generating Power
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ABT / INTERMOUNTAIN BURNER TEST

Renolds Number Calculations
ABT PO No. A03-008-413
AMC WO No. 50633

Re = [ Pipe ID * Velocity * Density ] / Dynamic Viscocity

Pipe ID = 66.11 inches
Flow = 38390 acfm (70,000 Ib/hr)
Temp. = 645 ° F
Press.= 25.105 In. Hg

Pipe ID (ft.) =
Area (sq.ft)
Velocity (ft/sec) =
Density (Ibm/cu.ft) =
Dynamic Viscocity (Ibm/ft.sec) =

5.5091667
23.83761

26.841337
0.030121

2.060E-05

Re =    216218

Re = [PipelD * Veloci~ * Densi~ ]/Dynamic Viscoci~

Re = [ Pipe ID * Velocity * Density ] / Dynamic Viscocity

Pipe ID = 66.11 inches
Flow = 9663 acfm
Temp. = 85 ° F
Press.= 29.921 In. Hg

Pipe ID (ft.) = 5.509167
Area (sq.ft) 23.83761
Velocity (ft/sec) = 6.75613
Density (Ibm/cu.ft) = 0.072786
Dynamic Viscocity (Ibm/ft.sec) = 1.253E-05

Re = 216214

Re = [ Pipe ID * Velocity * Density ] / Dynamic Viscocity

Pipe ID = 66.11 inches
Flow = 54843 acfm (100,000 Ib/hr)
Temp. = 645 ° F
Press.= 25.105 In. Hg

Pipe ID (ft.) =
Area (sq.ft)
Velocity (ft/sec) =
Density (Ibm/cu.ft) =
Dynamic Viscocity (Ibm/ft.sec) =

5.5091667
23.83761

38.344867
0.030121

2.060E-05

Re =    308884

Pipe ID = 66.11 inches
Flow = 13805 acfm
Temp. = 85 ° F
Press.= 29.921 In. Hg

Pipe ID (ft.) =
Area (sq.ft)
Velocity (ft/sec) =
Density (Ibm/cu.ft) =
Dynamic Viscocity (Ibm/ft.sec) =

5.509167
23.83761
9.652114
0.072786

1.253E-05

Re = 308893

Re =[PipelD * Velocity* Densi~ ]/Dynamic Viscoci~’Re = [PipelD * Veloci~ * Density]/DynamicViscoci~

!PipelD = 66.11 inches
iFIow = 87748 a~m (160,0001b/hr)
Temp.= 645 ° F
Press.= 25.105 In. Hg

Pipe ID (ft.) =
Area (sq.ft)
Velocity (ft/sec) =
Density (Ibm/cu.ft) =
Dynamic Viscocity (Ibm/ft.sec) =

5.5091667
23.83761

61.351228
0.030121

2.060E-05

Re =    494210

Pipe ID = 66.11 inches
Flow = 22087 acfm
Temp. = 85 ° F
Press.= 29.921 In. Hg

Pipe ID (ft.) =
Area (sq.ft)
Velocity (ft]sec) =
Density (Ibm/cu.ft) =
Dynamic Viscocity (Ibm/ft.sec) =

5.509167
23.83761
15.44268
0.072786

1.253E-05

Re = 494206
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AIR MONITOR
CORPORATION

Email/FAX TRANSMISSION
Date: September 22, 2003

No. of Pages: 3
(includes this page)

TO: Sal Ferrara
Advanced Burner Technologies

Mike Stapf- Stapf
Nick Ferri - Air Monitor Corp.

Fax: Email
Phone:

FROM: Matt Maragos
Sales Development Manager
Air Monitor Corporation
178 Mine Lake Court
Raleigh, NC 27615

Fax: 919-844-3105
Phone: 919-844-3100

REMARKS:    [] URGENT [] FOR YOUR REVIEW [-] PLEASE COMMENT

Improving Plant Performance and Efficiency with Air Monitor’s Accurate Individual Burner
Airflow Measurement (IBAM) Systems
Air Monitor Proposal Number: 092203-2.1

Sal,

Per your request, please find this proposal for Air Monitor’s burner airflow measurement systems for use at
Intermountain Power.

Please note that wind tunnel testing is included in the pricing below. Also, we would recommend mounting
the transmitters and AUTO-purge systems off the front plate of the burners. The transmitters and AUTO-
purge system will be grouped into single enclosures per burner deck.

Air Monitor’s systems provide accurate combustion airflow measurement to each burner. Air Monitor
systems provide the means to accurately balance and/or bias burner stoichiometries to lower NOx levels,
reduce LOI, and increase overall boiler performance.

Benefits of Air Monitor’s Accurate Burner-to-Burner Secondary Airflow (SA) Measurement:
¯ Accurate SA measurement to each burner will allow for airflow balancing or biasing on a burner by

burner basis.
¯ Air Monitor equipment provides accurate measurement through 10:1 turndown, resulting in improved

emissions at all operating loads.
¯ Air Monitor’s Individual Burner Airflow Measurement will provide for improved burner stoichiometry

and improved plant performance through decreased NOx, improved LOI, etc.
¯ Air Monitor’s Patented IBAMTM Probe will be provide an accurate measurement suitable for future use

in conjunction with a neural network or other online combustion optimization systems.

Page 1 of 3
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Air Monitor’s IBAM probes have been successfully implemented in thousands of burners through North
America. For the burners at Intermountain, we will need to perform wind tunnel testing to determine the
proper set up and orientation characteristics.

The burner wind tunnel test has a matrix of sleeve damper position, swirler angle and load (which will
establish total SA to burner). As the operational ranges of the sleeve damper position, swirler angle and
load vary from facility to facility, we are providing a quotation for a typical burner test. A typical burner
wind tunnel test has a matrix of sleeve damper position, swirler angle and load that will cover a minimum of
48 test points of varying damper position, swirler angle and load.                           -

Based on our testing experience, this matrix (range) will be sufficient for most operational configurations. If
it is found that the operational range extends outside of our standard matrix, this can be expanded.
Expansion of the wind tunnel testing may result in additional cost. The wind tunnel testing is included with
the IBAM probes.

The following equipment will be required for the burner airflow measurement:

Burner drawings will be required at time of order.

Individual Burner Airflow Measurement Systems
IBAM Burner Probes (2 per Burner)
The IBAM burner probe, derived from the patented VOLU-probe technology, utilizes the Pitot-Fechheimer
principle together with its patented chamfered total pressure port and is ideal for both new burner
installations and existing burner retrofits. Constructed entirely of 316 Stainless Steel, the IBAM burner
probe is suited for clean or harsh and particulate laden applications, operating at temperatures ranging from
-20 to 900°F.

VELTRON II Computer w/AUTO-purge III/sp (1 per burner)
The VELTRON II is an Ultra-Low Differential Pressure and "smart" flow computer. All VELTRON II’s
are equipped with a 2x16 liquid crystal display (LCD) for use during configuration and calibration. During
normal operation, one output is displayed (differential pressure), scaleable in user selectable format and
units of measure. The VELTRON II is furnished with an automatic zeroing circuit capable of electronically
adjusting the zero at predetermined time intervals while simultaneously maintaining the output signal. The
VELTRON II with its high level of accuracy and automatic zeroing circuitry, can maintain linear output
signals on applications requiring velocity turndown of 10 to 1 (equal to a velocity pressure turndown of 100
to 1). The VELTRON II is also equipped with AUTO-purge management that initiates and times the
purging cycle. The AUTO-purge III is a high pressure purge circuit that applies high pressure, high volume
air back through the total pressure and static pressure sensing lines to clean sensing manifolds and sensors,
preventing build-up of flyash, dirt and other particles which may be present in the air stream. The AUTO-
purge III incorporates brass and copper construction for all wetted tubing, fittings and valves. Standard
input power to the VELTRON II with AUTO-purge III is 24V(AC or DC) with optional 120VAC input
available. The system is supplied as standard installed in a painted steel NEMA 4 enclosure.

The VELTRON II w/AUTO-purge III/sp systems will be grouped into NEMA 4 enclosures to complement
the placement of the burners (e.g., six per +nclosure).

Price for Forty-Eight (48) IBAM Systems .................................................................................... $263,040.
Wind tunnel testing and burner mock up is required and included in the above price (wind tunnel
testing is $16,080).

Factory technician start up assistance is included in the above prices for this project. An Air Monitor
Factory technician will be on site to ensure that the equipment is properly connected and calibrated
(spanned). The factory technician will train on site personnel in the operation of Air Monitor products.

Page 2 of 3
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All prices in United States Dollars.

Shipping Schedule:

Terms:
F.O.B:

6-10 weeks after approval of submittal drawings or order release. Submittal drawings
will be completed within 3 weeks after receipt of order.
Net 30 Days.
Santa Rosa, CA.

This proposal is valid for sixty days.

We look forward to working with you on all of your airflow measurement projects. We hope that you will
allow us the opportunity to supply systems that will provide the accuracy and repeatability that is necessary
to improve your plant performance and reduce NOx emissions.

We thank you for your interest in Air Monitor’s systems. If you have any questions or comments, please do
not hesitate to contact me.

Sincerely,

Matt Maragos
Air Monitor Corporation

Copyright © 2003

This information is the CONFIDENTIAL and PROPRIETARY information of Air Monitor Corporation. Its
use, reproduction, or copying by any means without written consent of Air Monitor Corporation is hereby
prohibited.

Page 3 of 3
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AIR MONITOR
CORPORATION

Email/FAX TRANSMISSION
Date: October 24, 2003

No. of Pages: 4
(includes this page)

TO:

CC:

Sal Ferrara
Advanced Burner Technologies
Phil Hailes
Intermountain Power

Jerry Finlinson - Intermountain Power
James Nelson - Intermountain Power
Ken Hall - PowerQuip
Mike Stapf- Stapf
Dave Earley - Air Monitor Corp.
Nick Ferri - Air Monitor Corp.

Fax: Email
Phone:

FROM: Matt Maragos
Sales Development Manager

Air Monitor Corporation
178 Mine Lake Court
Raleigh, NC 27615

Fax: 919-844-3105
Phone: 919-844-3100

REMARKS:    [~ URGENT [] FOR YOUR REVIEW [--] PLEASE COMMENT

Improving Plant Performance and Efficiency with Air Monitor’s Accurate Individual Burner
Airflow Measurement (IBAM) Systems
Air Monitor Proposal Number: 102403-1.1

Gentlemen,

Please find this revised proposal for Air Monitor’s burner airflow measurement systems for use at
Intermountain Power.

Per request of Intermountain Power, the following items are included in this proposal:

Installation:
1) Air Monitor will work with Advanced Burner Tech to provide installation drawings and material for the

tubing lines from the burner through the wind box wall: i.e., tubing temperature expansion bends,
hangers/supports and flex connections to allow wind box expansion.

2) The installation will be 48 VELTRON H transmitters with AUTO-purge III/sp, with no pressure or
temperature density correction, but will have a 4-20 mA output to the DCS and A UTO-purge included.

3) Stainless steel tubing is provided to tie (header) the IBAMs together and then forward the dP signal
from the IBAM Pitot header to the bulkhead. The transmitter cabinets, one on each burner level, and
will be installed with factory installed VEL TR ON II differential pressure transmitters and A UTO-purge
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valves. Transmitters will be installed in NEMA 4 cabinets on each burner level Minimum of 8
cabinets, it would be ok to use 16 cabinets to allow shorter tubing runs. Tubing will be supplied from
the transmitter cabinet to the Pitots with necessary fittings, expansion joints and flex connections.
Delivery of transmitter/purge panels shall be onsite by 18 Feb 2004. Delivery of probes to preinstall on
burners shall be coordinated with ABT prior to shipment of the burners.
Includes 4 on-site man-days for Air Monitor factory technician startup and training support.

Accuracy:
Accuracy of better than 3% will be assured by:

1) Installing 3 IBAM stainless steel Pitot probes (144 total) in each burner on the burner back plate or at
optimal locations determined by experimental wind tunnel testing and/or CFD. During the testing
configurations of 2, 3 and 4probes will be compared for accuracy.

2) Air Monitor performing or subcontracting to Air Flow Sciences or other vendor CFD modeling of the
burner flow to determine the predicted best probe location and to assist ABT in designing the optimum
holes in the perforatedplate. This work not to exceed $10,000 (included in the system pricing below).
Coordinate with ABT on selecting preferred CFD vendor.

3) Setting up full scale wind tunnel testing with a full scale mockup (the actual burner may be used if
available) to verify that there is agreement better than 3% between the airflow in a certified flow
nozzle and the Pitots in the burner. This will be done at flow velocities similar to those in the burner
installation. A chamber simulating IPSC’s wind box will be constructed of at least 1 Oft x 1 Oft x 1 Oft
with air flowing in from varying directions to simulate real worm conditions. Verify 3% accuracy
maintained over 3:1 velocity turndown. A test matrix of sleeve damper position, swirler angle, # of
probes, probe location will be run for various flow rates. Customer observations of the airflow testing
will be encouraged and supported.

4) Wind tunnel testing shall commenee prior to Feb 2004.

Pluggage:
1) Supplied A UTO-purge system will be programmed for a 1 minute high pressure A UTO-purge once per

day to remove fly ash particles from the IBAM probes. Within each enclosure the purges will be
sequential.

2) Low turbulence and vortexes are expected due to the perforated plate, which will be designed according
to CFD models to minimize turbulence and vortexes inside the burners.

Equipment Failure:
1) Should the IBAM Pitots or A UTO-purge system become damaged due to elevated temperatures,

vibration, pluggage or other unforeseen failure mode, Air Monitor will provide a 2 year replacement
warranty of all equipment; as long as the burner structure at the IBAM Pitot insertion location has not
been damaged also as a result of elevated temperatures.

2) Air Monitor will fabricate replacement Pitots once the failure has been identified so they can be on site
prior to a planned or forced outage for retro-ftt. The new replacement probes will be provided within a
timely period within 3 months maximum to meet IPSC’s outage windows.

3) The replacement IBAM Pitots will carry a renewed 2 year guarantee from the time of installation.

Upon successful installation and performance, IPSC agrees that Air Moniior c~an use IPSC as a reference
and publish the results in a white paper.

Please note that wind tunnel testing is included in the pricing below. Also, we would recommend mounting
the transmitters and AUTO-purge systems off the front plate of the burners. The transmitters and AUTO-
purge system will be grouped into single enclosures per burner deck.

IP7 031665



Air Monitor’s systems provide accurate combustion airflow measurement to each burner. Air Monitor
systems provide the means to accurately balance and/or bias burner stoichiometries to lower NOx levels,
reduce LOI, and increase overall boiler performance.

Benefits of Air Monitor’s Accurate Burner-to-Burner Secondary Airflow (SA) Measurement:
¯ Accurate SA measurement to each burner will allow for airflow balancing or biasing on a burner by

burner basis.
¯ Air Monitor equipment provides accurate measurement through 10:1 turndown, resulting in improved

emissions at all operating loads.
¯ Air Monitor’s Individual Burner Airflow Measurement will provide for improved burner stoichiometry

and improved plant performance through decreased NOx, improved LOI, etc.
¯ Air Monitor’s Patented IBAMTM Probe will be provide an accurate measurement suitable for future use

in conjunction with a neural network or other online combustion optimization systems.

Air Monitor’s IBAM probes have been successfully implemented in thousands of burners through North
America. For the burners at Intermountain, we will need to perform wind tunnel testing to determine the
proper set up and orientation characteristics.

The burner wind tunnel test has a matrix of sleeve damper position, swirler angle and load (which will
establish total SA to burner). As the operational ranges of the sleeve damper position, swirler angle and
load vary from facility to facility, we are providing a quotation for a typical burner test. A typical burner
wind tunnel test has a matrix of sleeve damper position, swirler angle and load that will cover a minimum of
48 test points of varying damper position, swirler angle and load.

Based on our testing experience, this matrix (range) will be sufficient for most operational configurations. If
it is found that the operational range extends outside of our standard matrix, this can be expanded.
Expansion of the wind tunnel testing may result in additional cost. The wind tunnel testing is included with
the IBAM probes.

The following equipment will be required for the burner airflow measurement:

Burner drawings are required.

Individual Burner Airflow Measurement Systems
IBAM Burner Probes (3 per Burner)
The IBAM burner probe, derived from the patented VOLU-probe technology, utilizes the Pitot-Fechheimer
principle together with its patented chamfered total pressure port and is ideal for both new burner
installations and existing burner retrofits. Constructed entirely of 316 Stainless Steel, the IBAM burner
probe is suited for clean or harsh and particulate laden applications, operating at temperatures ranging from
-20 to 900°F.

VELTRON II Computer w/AUTO-purge III/sp (1 per burner)
The VELTRON II is an Ultra-Low Differential Pressure and "smart" flow computer. All VELTRON II’s
are equipped with a 2x16 liquid crystal display (LCD) for use during configuration and calibration. During
normal operation, one output is displayed (differential press-are), scaleable in user selectable format and
units of measure. The VELTRON II is furnished with an automatic zeroing circuit capable of electronically
adjusting the zero at predetermined time intervals while simultaneously maintaining the output signal. The
VELTRON II with its high level of accuracy and automatic zeroing circuitry, can maintain linear output
signals on applications requiring velocity turndown of 10 to 1 (equal to a velocity pressure turndown of 100
to 1). The VELTRON II is also equipped with AUTO-purge management that initiates and times the
purging cycle. The AUTO-purge III is a high pressure purge circuit that applies high pressure, high volume
air back through the total pressure and static pressure sensing lines to clean sensing manifolds and sensors,
preventing build-up of flyash, dirt and other particles which may be present in the air stream. The AUTO-

Page 3 of 4

IP7 031666



purge III incorporates brass and copper construction for all wetted tubing, fittings and valves. Standard
input power to the VELTRON II with AUTO-purge III is 24V(AC or DC) with optional 120VAC input
available. The system is supplied as standard installed in a painted steel NEMA 4 enclosure.

The VELTRON II w/AUTO-purge III/sp systems will be grouped into NEMA 4 enclosures to complement
the placement of the burners (e.g., six per enclosure).

Price for Forty-Eight (48) IBAM Systems ....................................................................................$200,000.
Wind tunnel testing and burner mock up is required and included in the above price.

Factory technician start up assistance is included in the above prices for this project. An Air Monitor
Factory technician will be on site to ensure that the equipment is properly connected and calibrated
(spanned). The factory technician will train on site personnel in the operation of Air Monitor products.

All prices in United States Dollars.

Shipping Schedule:

Terms:
F.O.B:

6-10 weeks after approval of submittal drawings or order release. Submittal drawings
will be completed within 3 weeks after receipt of order.
Net 30 Days.
Santa Rosa, CA.

This proposal is valid for sixty days.

We look forward to working with you on all of your airflow measurement projects. We hope that you will
allow us the opportunity to supply systems that will provide the accuracy and repeatability that is necessary
to improve your plant performance and reduce NOx emissions.

We thank you for your interest in Air Monitor’s systems. If you have any questions or comments, please do
not hesitate to contact me.

Sincerely,

Matt Maragos
Air Monitor Corporation

Copyright © 2003

This information is the CONFIDENTIAL and PROPRIETARY information of Air Monitor Corporation. Its
use, reproduction, or copying by any means without written consent of Air Monitor Corporation is hereby
prohibited.
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FORM NO D-20 FOSTER WHEELER DEVELOPMENT CORPORATION
LIVINGSTON, NJ

INTER OFFICE CORRESPONDENCE

TO: D.Kawecki, A.Kukoski, G.Grusha, S.Laux, H.Wong, J.Friedrich,
T.Bodemann (Eastern Instruments)

FROM: A.Kravets

CC:
SUBJECT: Eastern Instruments Flow meters.

Janua~ 14,2002

Gentlemen:

The following presents a summary of the CETF experience with the Eastern
Instruments’ (El) flow meter.

In April of 2000 H.Wong has initiated a request for the field test of the Eastern
Instruments’ (El) flow meter at CETF. Three locations were selected for the installation
of these flow meters:

1. Secondary Air Duct (52"x52")
2. Flue Gas duct after Air Heater (41.5" DIA Before Baghouse)
3. Low-Volatile Burners vent lines (4" DIA), later replaced with probes for

(6" DIA) vent lines

The results of testing indicated a reliable flow meters performance including flows with
the essential solid loading were typical DP based flow meters could not be used. Most
of the flow meters are presently in service excluding vent line meters removed due to
changes in the CETF configuration. One of the former 4" flow meter was relocated from
the vent line into new transport airline for the upgraded indirect system.

El’s sensor works in two positions in respect to a flow direction. The impulse-line for the
total head either may face flow or be installed in the reversed position. For the latter
one, a minor variation of the typical flow rate equation is required to set a proper DP vs.
flow relationship. Per El’s recommendations the proper flow vs. DP relationships were
configured in DCS and data was continuously recorded by the data acquisition system.

Multi-sensor probe consisting of four elements per El design were installed in the
secondary air duct (52"x52") upstream of the Air Monitor (AMC) sensors. El sensors
have an equal number and identical orientation as AMC sensors. The deviation
between flow measurements obtained by AMC and El were close while El
instrument indicated rates about 3% higher than AMC. Verification based on material
balance of combustion offered somewhat better results when El instrument data was
used for material balances closure.

Three reversed flow sensors (60 degree apart, crossing at the duct center) were
installed in the round duct downstream of the last section of the air heater. The intent
was to replace the information provided by a so-called S-flow sensor or S-probe. S-
probe was installed in the stack at the request of the local EPA authority to report the
total flue gas flow to supplement in reporting hazardous emissions. Despite the
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calibration of the S-probe, the readings it provides constantly overstate the flue gas
flow rates, which can not be supported by the capabilities of the CETF equipment.
After installation of the El’s sensors, the erroneous information was corrected. The
sensors were made of anodized aluminum and provide a repeatable and consistent
information (based on equipment installed and material balances).
At this time, these sensors remain in service for about 20 month. For the duration of
their operation, the average and maximum ash content in the fuel was 15% and 38%
respectively.
Unfortunately, from December 12, 2001 a few critical operational conditions have
occurred. A water leakage in gas-cooler section was noticed in the middle of
December 2001. On January 8, 2002 the loss of water pump resulted in an essential
overheat of the flue gas passages. Since the last incident the flow meter provides
output occasionally and thus requires some maintenance. The nature of output loss
will be reported later upon completion of the maintenance schedule in the fourth
week of January 2002.

A single, reversed probe was installed into each 4"DIA vent line of the low volatile
burners. The probe was anodized and remained in service for about one month until
the vent line size was increased up to 6"DIA. No wear was noticed after one month
of the single probe operation, however, an occasional dust settlement inside of the
probe was observed.
Two reversed sensors (90 deg. apart) were used for each the 6"DIA vent lines. They
also employed an enhanced purge rate. The flow meter provided critical information
on the vent flow, which is required for a proper operation of the LV burners and their
performance optimization.
The probes remained in service for about 6 month until the LV burners dismantling.
No essential wear was noticed. According to the iso-kinetic sampling, the Air-to-Coal
ratio in the vent lines was ranging between 10 and 13.

Recommendations:
Based on the
recommended for:

a)

CETF experience, the Eastern Instrument flow meters can be

b)
c)

Secondary air flow measurements especially with the
regenerative air heaters were particulate loading causes major
faulting
Any diluted two phase flow (solid/gas)

Applicability of the El flow meters design for balancing of the
primary air and coal mixture after the mill needs to be tested to
verify their performance and longevity.

Regards.

C:\CETF\Test_01 \9142013~repors~,EI_Sumrnary
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ABT Recommendation:

ABT recommends Eastern Instruments VAP/DPU: 4 pitots on each burner, a transmitter
measuring flow with local display. IPSC required to pull cable and signal down to DCS and PI.

1)They are only concerned about the initial burner setup and burner to burner repeatability.

2)Eastern is lower cost

3)Eastern is less likely to plug, therefore avoid purge and save significant money.

4)Don’t see any benefit of measuring inner and out air separately.

5) Eastern Probes are shielded, located near shroud entry by carbon steel components and
downstream of perforated plate, therefore don’t worry about temp or swirl.

6) ABT had one bad experience with Air Monitor at Kentucky Utilities on a retrofit job, the air
flow didn’t work out good, so they decided to leave it off the second unit. Air Monitor says they
were not allowed to do their recommended wind tunnel testing. Probes were in a bad location,
outside of the registers

IPSC Recommendation:

Air Monitor IBAM’s would be best if we want to have long term accurate air flow and especially
if we plan on having combustion optimization and actuators on the burners.

Eastern Instruments would certainly be adequate for initial tuning and startup. If we did manual
monthly purges they should stay dust free. They are not quite as accurate, because they don’t
measure the true static pressure.

ABT is willing to go with whichever vendor that we select. Air Monitor has been good to work
with on the Primary air flow project and their instrumentation has worked flawlessly since
starmp.

1) Operations, Jon Finlinson, naturally wants us to get the best one, at any price.

2) Planning, Jim Knapp, votes for Air Monitor to have less inventory and he doesn’t believe that
Eastern wouldn’t need purge. He doesn’t trust that manual purge would happen regularly.

3) Jerry Finlinson votes for Air Monitor based on references, more accuracy and long term
combustion optimization. It would be more difficult to justify changing out the probes later
because the demolition and installation costs will be a significant part of the expense.

4) How about you?
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DRAFT 23 Oct 2003

Addendum to IPSC Contract 04-45606, Unit 2 Low NOx Burners

We propose the following terms as the base for purchasing and installing Air Monitor’s IBAM
probes on 48 Low Nox burners on U2 in March 2004. This addresses our concerns with
installation, accuracy, plugging, and equipment failure:

Installation:
1) Air Monitor will work with Advanced Burner Tech to provide installation drawings and
material for the tubing lines from the burner through the wind box wall: ie, tubing temperature
expansion bends, hangers/supports and flex connections to allow wind box expansion.
2) The installation will be 48 Velotron II transmitters with Auto-purge II/sp, with no pressure or
temperature density correction, but will have a 4-20 mA output to the DCS and autopurge
included.
3) Stainless steel tubing is provided to tie (header) the IBAM’s together and then forward the dP
signal from the IBAM pitot header to the bulkhead. The transmitter cabinets, one on each burner
level, and will be installed with factory installed Velotron II differential pressure transmitters and
auto purge valves. Transmitters will be installed in NEMA 4 cabinets on each burner level.
Minium of 8 cabinets, it would be ok to use 16 cabinets to allow shorter tubing runs. Tubing will
be supplied from the transmitter cabinet to the pitots with necessary fittings, expansion joints and
flex connections.
4) Includes 4 on-site man-days for Air Monitor factory technician starmp and training support.

Accuracy:
Accuracy of better than 2% will be assured by:
1) Installing 3 IBAM stainless steel pitot probes (144 total) in each burner on the burner
backplate or at optimal locations determined by CFD and experimental wind tunnel testing.
During the testing configurations of 2, 3 and 4 probes will be compared for accuracy.
2) Air Monitor performing or subcontracting to Air Flow Sciences CFD modeling of the burner
flow to determine the predicted best probe location and to assist ABT in designing the optimum
holes in the perforated plate.
3) Setting up full scale wind tunnel testing with a full scale mockup (the actual burner may be
used if available) to verify that there is agreement better than 2% between the air flow in a
certified flow nozzle and the pitots in the burner. This will be done at flow velocities similar to
those in the burner installation. A chamber simulating IPSC’s wind box will be constructed of at
least 10 ft x 10 ftx 10 ft with air flowing in from varying directions to simulate real world
conditions. Verify 2% accuracy maintained over 10:1 velocity turndown. A test matrix of sleeve
damper position, swirler angle, # of probes, probe location will be run for various flowrates.
Customer observations of the air flow testing will be encouraged and supported.

Pluggage:
1) Supplied autopurge system will be programmed for a 1 minute high pressure autopurge once
per day to remove fly ash particles from the IBAM probes, within each enclosure, the purges will
be sequential.
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2) Low turbulence and vortexes are expected due to the perforated plate, which wilt be designed
according to CFD models to minimize turbulence and vortexes inside the burners.

Equipment Failure:
1) Should the IBAM pitots or auto purge system become damaged due to elevated temperatures,
vibration, pluggage or other unforseen failure mode, Air Monitor will provide a 2 year
replacement warranty of all equipment; as long as the burner structure at the IBAM Pitot
insertion location has not been damaged also as a result of elevated temperatures.
2) Air Monitor will fabricate replacement pitots once the failure has been identified so they can
be on site prior to a planned or forced outage for retro-fit. The new replacement probes will be
provided within a timely period within 3 months maximum to meet IPSC’s outage windows.
3) The replacement IBAM pitots will carry a renewed 2 year guarantee from the time of
installation.

Upon successful installation and performance, IPSC agrees that Air Monitor can use IPSC as a
reference and publish the results in a white paper.
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Addendum to IPSC Contract 04-45606, Unit 2 Low NOx Burners

23 Oct 2003

Based on cost and experience we recommend Air Monitor as the vendor for burner air flow
measurement in the U2 Low NOx burners.

The following terms are to be incorporated as the base for purchasing and installing Air
Monitor’s IBAM probes on 48 Low Nox burners on U2 in March 2004. This addresses our
concerns with installation, accuracy, plugging, and equipment failure:

Installation:
1) Air Monitor will work with Advanced Burner Tech to provide installation drawings and
material for the tubing lines from the burner through the wind box wall: ie, tubing temperature
expansion bends, hangers/supports and flex connections to allow wind box expansion.
2) The installation will be 48 Velotron II transmitters with Auto-purge II/sp, with no pressure or
temperature density correction, but will have a 4-20 mA output to the DCS and autopurge
included.
3) Stainless steel tubing is provided to tie (header) the IBAM’s together and then forward the dP
signal from the IBAM pitot header to the bulkhead. The transmitter cabinets, one on each burner
level, and will be installed with factory installed Velotron II differential pressure transmitters and
auto purge valves. Transmitters will be installed in NEMA 4 cabinets on each burner level.
Minium of 8 cabinets, it would be ok to use 16 cabinets to allow shorter tubing runs. Tubing will
be supplied from the transmitter cabinet to the pitots with necessary fittings, expansion joints and
flex connections.
4) Delivery of transmitter/purge panels shall be onsite by 18 Feb 2004. Delivery of probes to
preinstall on burners shall be coordinated with ABT prior to shipment of the burners.
5) Includes 4 on-site man-days for Air Monitor factory technician startup and training support.

Accuracy:
Accuracy of better than 3% will be assured by:
1) Installing 3 IBAM stainless steel pitot probes (144 total) in each burner on the burner
backplate or at optimal locations determined by CFD and experimental wind tunnel testing.
During the testing configurations of 2, 3 and 4 probes will be compared for accuracy.
2) Air Monitor performing or subcontracting to Air Flow Sciences or Advanced Combustion
CFD modeling of the burner flow to determine the predicted best probe location and to assist
ABT in designing the optimum holes in the perforated plate. This work not to exceed $10K.
Coordinate with ABT on selecting preferred CFD vendor.
3) Setting up full scale wind tunnel testing with a full scale mockup (the actual burner may be
used if available) to verify that there is agreement better than 3% between the air flow in a
certified flow nozzle and the pitots in the burner. This will be done at flow velocities similar to
those in the burner installation. A chamber simulating IPSC’s wind box will be constructed of at
least 10 ft x 10 ft x 10 ft with air flowing in from varying directions to simulate real world
conditions. Verify 3 % accuracy maintained over 3:1 velocity turndown. A test matrix of sleeve
damper position, swirler angle, # of probes, probe location will be run for various flowrates.
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Customer observations of the air flow testing will be encouraged and supported.
4) Wind tunnel testing shall commence prior to Feb 2004.

Pluggage:
1) Supplied autopurge system will be programmed for a 1 minute high pressure autopurge once
per day to remove fly ash particles from the IBAM probes. Within each enclosure the purges will
be sequential.
2) Low turbulence and vortexes are expected due to the perforated plate, which will be designed
according to CFD models to minimize turbulence and vortexes inside the burners.

Equipment Failure:
1) Should the IBAM pitots or auto purge system become damaged due to elevated temperatures,
vibration, pluggage or other unforseen failure mode, Air Monitor will provide a 2 year
replacement warranty of all equipment; as long as the burner structure at the IBAM Pitot
insertion location has not been damaged also as a result of elevated temperatures.
2) Air Monitor will fabricate replacement pitots once the failure has been identified so they can
be on site prior to a planned or forced outage for retro-fit. The new replacement probes will be
provided within a timely period within 3 months maximum to meet IPSC’s outage windows.
3) The replacement IBAM pitots will carry a renewed 2 year guarantee from the time of
installation.

Upon successful installation and performance, IPSC agrees that Air Monitor can use IPSC as a
reference and publish the results in a white paper.
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Addendum to IPSC Contract 04-45606, Unit 2 Low NOx Burners

23 Oct 2003

Based on cost and experience we recommend Air Monitor as the vendor for burner air flow
measurement in the U2 Low NOx burners.

We propose the following terms as the base for purchasing and installing Air Monitor’s IBAM
probes on 48 Low Nox burners on U2 in March 2004. This addresses our concerns with
installation, accuracy, plugging, and equipment failure:

Installation:
1) Air Monitor will work with Advanced Burner Tech to provide installation drawings and
material for the tubing lines from the burner through the wind box wall: ie, tubing temperature
expansion bends, hangers/supports and flex connections to allow wind box expansion.
2) The installation will be 48 Velotron II transmitters with Auto-purge II/sp, with no pressure or
temperature density correction, but will have a 4-20 mA output to the DCS and autopurge
included.
3) Stainless steel tubing is provided to tie (header) the IBAM’s together and then forward the dP
signal from the IBAM pitot header to the bulkhead. The transmitter cabinets, one on each burner
level, and will be installed with factory installed Velotron II differential pressure transmitters and
auto purge valves. Transmitters will be installed in NEMA 4 cabinets on each burner level.
Minium of 8 cabinets, it would be ok to use 16 cabinets to allow shorter tubing runs. Tubing will
be supplied from the transmitter cabinet to the pitots with necessary fittings, expansion joints and
flex connections.
4) Delivery of transmitter/purge panels shall be onsite by 18 Feb 2004. Delivery of probes to
preinstall on burners shall be coordinated with ABT prior to shipment of the burners.
5) Includes 4 on-site man-days for Air Monitor factory technician startup and training support.

Accuracy:
Accuracy of better than 3% will be assured by:
1) Installing 3 IBAM stainless steel pitot probes (144 total) in each burner on the burner
backplate or at optimal locations determined by CFD and experimental wind tunnel testing.
During the testing configurations of 2, 3 and 4 probes will be compared for accuracy.
2) Air Monitor performing or subcontracting to Air Flow Sciences or Advanced Combustion
CFD modeling of the burner flow to determine the predicted best probe location and to assist
ABT in designing the optimum holes in the perforated plate. This work not to exceed $10K.
Coordinate with ABT on selecting preferred CFD vendor.
3) Setting up full scale wind tunnel testing with a full scale mockup (the actual burner may be
used if available) to verify that there is agreement better than 3% between the air flow in a
certified flow nozzle and the pitots in the burner. This will be done at flow velocities similar to
those in the burner installation. A chamber simulating IPSC’s wind box will be constructed of at
least 10 ft x 10 ft x 10 ft with air flowing in from varying directions to simulate real world
conditions. Verify 3% accuracy maintained over 3:1 velocity turndown. A test matrix of sleeve
damper position, swirler angle, # of probes, probe location will be run for various flowrates.
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Customer observations of the air flow testing will be encouraged and supported.
4) Wind tunnel testing shall commence prior to Feb 2004.

Pluggage:
1) Supplied autopurge system will be programmed for a 1 minute high pressure autopurge once
per day to remove fly ash particles from the IBAM probes. Within each enclosure the purges will
be sequential.
2) Low turbulence and vortexes are expected due to the perforated plate, which will be designed
according to CFD models to minimize turbulence and vortexes inside the burners.

Equipment Failure:
1) Should the IBAM pitots or auto purge system become damaged due to elevated temperatures,
vibration, pluggage or other unforseen failure mode, Air Monitor will provide a 2 year
replacement warranty of all equipment; as long as the burner structure at the IBAM Pitot
insertion location has not been damaged also as a result of elevated temperatures.
2) Air Monitor will fabricate replacement pitots once the failure has been identified so they can
be on site prior to a planned or forced outage for retro-fit. The new replacement probes will be
provided within a timely period within 3 months maximum to meet IPSC’s outage windows.
3) The replacement IBAM pitots will carry a renewed 2 year guarantee from the time of
installation.

Upon successful installation and performance, IPSC agrees that Air Monitor can use IPSC as a
reference and publish the results in a white paper.
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Air Monitor Corp -
IBAM - Individual Burner Air Meter
Veltron II transmitter and purge control.

Advantages:
1) Have been installed in over 1000 burners, standard equipment on Riley CCV burners past 9
years. Have also tested B&W XCL Dual Register burners, and Foster Wheeler low NOx.
2) Air Monitor has proven 3rd generation air purging system
3) We have Air Monitor installed on PA Flow and overfire air with good results
4) Less pitch and yaw angle sensitivity
5) Stainless material more robust to temperature
6) Have done & will verify extensive wind tunnel testing, 3/4 scale of burner design, to verify
location.
7) Most accurate probe/transmitter combination
8) Air Monitor has done burners from 30 to 70 inches in diameter.
9) Recommends ambient wind tunnel testing over CFD, CFD has many assumptions, although
wind tunnel testing is not at windbox temperature. Can do both CFD and wind tunnel testing.
10) Gave additional 10% discount = $308K*0.1 = $30.8K

Disadvantages:
1) Will cost $70K above the base ABT bid with Eastern Instruments. $270,000 total
2) Requires purge air which increases cost.
3) Proposing only 2 probes/burner, rather than 4, which lowers accuracy some. Additional pitots
cost $630 each x 48 = $30K.
4) Separate inner flow additional $47,760.
This is for 1 IBAM probe, 3 way ball valves, local indicating gauge in NEMA 4X w/window.

References:

LG&E, Coleman Station, Daryl Chin: 270-993-1575, IBAMs on 3 units, windbox temps 550 to
625F, Air Monitor worked hard to solve problems with burners and sliding hood position. Used
B&W XCL burners, installed 2001, sliding hood controls total air, lots of turbulence, pitch, yaw.
Use polynomial equation to correct per wind tunnel testing. Using autopurge. Have Rexa
hydraulic actuators on each burner with position feedback $19K each. Driving force Nox
reduction, combustion optimization, CO grid, Installed a Neuco, optimizer, mixed results, but
think it will pay off long term.

AEP, Sporn Station, JJ Letcavits: 614-223-3287 IBAM’s on several units 100 to 1300 MW
B&W opposed wall. Used for relative air flow, setting up and initial commissioning. Have
Rosemont transmitters. Plan to get online feedback control including pf coal flow measurement
in each coal pipe. Have Jordan linear drives to modulate. Very happy with Air Monitor.

AEP, Mountaineer Plant, Brent Watts: 304-882-2151 IBAM’s work really good. Have used Air
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Monitor since 1993 with only one failure. Use Air Monitor to measure overfire air port as well.
Burners have actuators, operators manually adjust shroud remotely. Have Rosemont
transmitters, but wish they were Air Monitor for more accuracy. Probes will plug up in a few
months without purge.

Pacific Corp - Bonanza - Dan Howell, Has ABT burners, wish they could measure air flow, but
can’t in their snail shell swirl design. Have limitorque actuators. Daily ramp from 380 to 480
MW.

AEP - Pirky Station - Kent Randall - 318-673-3813 Had Verabar system that was inherently plug
resistant, but it plugged and they had to install an Air Monitor purge system and transmitter.
Also have tried an Air Monitor with no purge, but it plugs Likes the Air Monitor system. Have a
problem with control system interface. Dampers tend to drift during the 2 minute purge time.
Need to interface purge with the control system, have control system in manual during the purge
or have control system initiate purge.
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16 Oct 2003

Addendum to IPSC Contract 04-45606, Unit 2 Low NOx Burners

VAP3/PA = Velocity Averaging Parallel Plate Pitot for Heavy Particulate Applications

We accept ABT’s baseline price and recommendation of Eastern Instruments for individual
burner flow measurements subject to the following conditions which address our concerns with
installation, accuracy, plugging, and probe failure:

Installation:
1) Eastern Instruments will work with Advanced Burner Tech to provide installation drawings
and material for the tubing lines from the burner through the wind box wall: ie, tubing
temperature expansion bends, hangers/supports and flex connections to allow wind box
expansion.
2) The installation will be of the DPU transmitter, with no pressure or temperature density
correction, but will have a 4-20 mA output to the DCS.
3) Stainless steel tubing is provided within our proposal to tie (header) the VAP’s together and
then forward the dP signal from the VAP pitot header to the bulkhead. The transmitter cabinets,
one on each burner level, and will be installed with factory installed DPU differential pressure
transmitters and manual isolation valve for manual purging. Tubing will be supplied from the
transmitter cabinet to the pitots with necessary fittings, expansion joints and flex connections.
4) Includes four man-days for E! startup and hands on training time for plant personnel on the EI
transmitter setup and calibration.

Accuracy:
Accuracy of better than 1.5% will be assured by:
1) Installing 4 pitot probes in each burner at 4 equal quadrants,
2) Doing initial CFD modeling to determine the predicted best probe location and designing the
optimum holes in the perforated plate, and
3) Setting up full scale wind tunnel testing with the actual burner to verify that there is agreement
better than 1.5% between the air flow in an AMCA/ANSI certified flow nozzle and the pitots in
the burner. This will be done at flow velocities similar to those in the burner installation. A
chamber simulating IPSC’s wind box will be constructed of at least 10 ft x 10 ft x 10 ft with air
flowing in from the side. Customer observations of the air flow testing will be encouraged and
supported.

Pluggage:
1) Supplied continuous purge option provides positive pressure within the dP sensing chambers.
The flow rate of continuous purge is so low that it does not affect biasing. Even if the balance in
the purge was skewed 100%, it would only affect the dP by less than 1 to 2% (1 to 2% error in a
worst case scenario).
2) Low turbulence and vortexes are expected due to the perforated plate, which will be designed
according to CFD models to minimize turbulence and vortexes inside the burners.
3) Agree to IPSC withholding $35K until the next extended outage opportunity (probably 1 to 2
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years later) upon which time several probes will be removed and examined for pluggage. If
significant pluggage has occured those funds will be forfeited and applied to the cost of an Air
Monitor purging system.
4) All the tubing will be installed with manual isolation valves and quick connections to allow
for manual purging, should that be required on a routine basis and to allow for tubing leak testing
on initial installation.
5) The VAP technology was designed to handle turbulent airflow streams better than other pitot
technologies. Please note (contrary to popular belief) that cylindrical pitots as shown in Brandt’s
technical paper, do not handle turbulent (pitch and yaw) flows well at all (and this is also
referenced by other technical authors as noted within the paper).

Probe Failure:
1) Should the VAP/PA Pitots as quoted become damaged due to elevated temperatures or
vibration or other unforseen failure mode, we will replace the VAP/PA pitots with either
stainless steel or ceramic VAP/PA pitots of the same design; as long as the burner structure at the
VAP/PA Pitot insertion location has not been damaged also as a result of elevated temperatures.
2) If we together (IPP & EI) determine the failure to not be an isolated anomaly (occurring in
only 2 or 3 burners over an entire year), but rather to be inherent within several or many burners,
Eastern Instruments will replace all 192 of the VAP/PA pitots as stated in Item #1 above.
Eastern will fabricate the replacement pitots once the failure has been identified so they can be on
site prior to a planned or forced outage for retro-fit. The new replacement probes will be
provided within a timely period within 3 months minimum to meet IPSC’s outage windows.
3) We will most likely know if damage has occurred since the dP will degrade beyond a known
standard deviation (what is this known deviation?).
4) The replacement VAP/PA Pitots will carry a renewed 2 year guarantee from the time of
installation.
5) Eastern believes the ceramic material to be superior to stainless steel, but stands strongly
behind the VAP/PA material selection as originally proposed for the project (hard anodized 6063
series aluminum). Eastern would consider providing ceramic VAP/PA Pitots from the onset of
the project for an additional cost of $57,600.

Upon successful installation and performance, IPSC agrees that Eastern Instruments can use
IPSC as a reference and publish the results in a white paper.
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Eastern Instruments Corp -
Wilmington, NC
Tim Bodemann 919-345-6730(Formerly of Air Monitor)

VAP3/PA = Velocity Averaging Parallel Plate Pitot for Heavy Particulate Applications

Baseline approx $150K
$57,060 to add inner flow probe, gauge, single probe, manual isolation valves, no continuous
purge.
$92,750 to add density compensation with thermocouple and pressure correction.

Advantages:
1) Lower cost due to purge air not required
2) Proposing 4 pitots per burner, should increase accuracy.
3) Having holes on sides of probe, should lead to less particles impacting holes.
4) Pitch & Yaw sensitivity, but claim not important, will install perf plate (leading to dp)
5) Hungry for job, plan to do whatever it takes to make us happy, including CFD modeling and
full scale wind tunnel testing to verify accuracy.
6) Should be very repeatable.
7) Eastern Instruments has good technical people, including Mr Brandt founder of Brandt Air
Flow. More PE’s on staff, Air Monitor has mostly Tech’s
8) Stronger in CFD - 2 in house guys doing Fluent
9) Manual quarterly purge may be OK if not using signal for control,
10) Purging adds complexity
11) 6000 series extruded aluminum, anodized Teflon harder than stainless, erosion, corrosion
resistant. Probes will be cheaper, but not as robust.

Disadvantages:
1) Several installations did low volume air purge, which is problematic, or periodic manual
purge, which could lead to serious pluggage if not done..
2) Have never been installed on a burner (Beta test site)
3) Aluminum probe, claims can handle 900F, but spec sheet says 700F., cheaper probes.
4) Lower accuracy.
5) Angle sensitivity requires perforated plate and permanent dp.
6)

References: Eastern is trying to get OEM with Burns & Mac, BHA, B&W,

AEP Kammer UI&U3 - Mike Chokel: 304-843-6131 Have had 1 year on Primary and Secondary
air into cyclones. Have had no pluggage, manual purged twice. Previous venturi’s required 2x
weekly blowdown. Installed in turbulent part of duct, plan to move, guessing accuracy at 3%.
Initial issues with hardware & pieces, new design more durable. Use quick disconnects to isolate
and purge at 80 psi. Order in plenty of time, get manifold parts and pieces, minimize valves and
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connections to decrease leakage.

Wheelabrator garbage incinerator plants, Mark Frasca: 954-610-9728 Have them on 9 of 20
plants, they do not plug, only purge during outages. About 8% accuracy out of the box, can trim
them to be more accurate. Likes the Eastern probes.

Foster Wheeler - Allan Kukoski 908-730-4000 Visited Eastern facility, happy with VAP’ s. Have
a low pressure purge on the pitots. Have been operating 6 months. No calibration of accuracy.

Has also worked with Air Monitor and likes them fine, they just cost more and definitely need
a purge. TVA has experience on some without purge and they plugged. Eastern was more
competitive and decided to try.
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September 12th, 2003

Jerry Finlinson, Engineer
Intermountain Power Service Corp.
850 West Brush Wellman Road
Delta, UT 84624

Tel (435) 864-6466
Fax (435) 864-0776/6670
jerry-f@ipsc.com

Dear Jerry,

It was a pleasure speaking with you yesterday about our technology. I would like to provide
some background and also answer your questions.

Founded in 1984, Eastern Instruments’ has analytical engineering capabilities and manufacture’s
flow measurement equipment/instrumentation. We have expertise in fluid dynamics,
thermodynamics and machine structural design. Over the years we have used our analytical
engineering capabilities to solve a multitude of customer’s industrial/process problems and as a
result we have over 23 patents associated to our name. One of these is the VAp3a’M/PA Pitot
technology. As a complete system, we also provide a highly accurate, durable differential
pressure transmitter within a NEMA 4 enclosure, with a 4-20mADC output (the DPU) or a
density compensating differential pressure transmitter within a NEMA 4 enclosure, with a 4-
20mADC output (the DPS).

Besides manufacturing, we have separate R&D and testing facilities, CFD (computational fluid
dynamic) modeling, FEA (finite element analysis) modeling, and physical modeling capabilities.
I believe we are the only airflow measurement equipment/instrumentation manufacturer that has
Professional Engineers on staff as well as has the CFD and FEA capabilities .... very strong and
necessary capabilities as you approach the non-standard applications. These capabilities
eliminate the guesswork associated with understanding fluid and thermo dynamics; ask Boeing
who relies heavily on CFD/FEA modeling in designing their aircraft.

In the early 1990’s the VAp3~’M/PA Pitot technology was developed, primarily for the non-
standard applications where high telnperature, particulate loading, erosion, corrosion, and
installation location/minimal duct runs were an issue. The VAp3TM/pA Pitot is extremely cost
effective plus its sensing holes do not plug with particulate/flyash, thus eliminating the need for
costly, maintenance prone automatic purging systems.

The next point that I would like to emphasize is that airflow measurement is extremely complex.
By this I mean airflow profiles (vectors) found in one duct configuration, most likely will not
follow the same profile found in another, even slightly different, ducting configuration. I have
seen this happen where a 36" x 36" duct, 3 straight duct runs downstream of an elbow will

EASTERN INSTRUMENTSe416 LANDMARK DR.e WILMINGTON, NC 28412
910-392-2490 ¯ Fax 910-392-2123 * webslte www easternlnstruments com
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exhibit completely different flow profiles than that of a 34" x 34" duct ran, 3 straight duct runs
downstream of an elbow ..... enough to cause drastic measurement error issues from one duct to
the other .... interesting. My point is that Eastern Instruments understands these issues and
therefore utilize our full capabilities (CFD/FEA/physical testing when needed) to design the
optimum solution (be it duct modifications, pinpointing correct installation locations and/or
modifying the equipment/instrumentation). Therefore we know the installation will be
successful prior to turning the fan on.

We have installed our equipment in power plant applications as well as in other harsh,
demanding industrial applications. We have been called on numerous times, on combustion
airflow measurement applications, to provide solutions where there are less than optimum
straight duct runs and where other airflow measurement technologies have failed. A typical
example is at Mid West Energy’s Homer City Unit 1 & 2, where a few years ago over $250K of
another manufacturer’s airflow measurement instrumentation was installed in less than optimum
straight duct runs. In this case CFD modeling should have been a must, otherwise one is
inserting instrumentation blindly with fingers crossed. Eastern Instruments modeled both the
primary and the tempering air ducts on this project, using the CFD modeling, and we utilized our
High BetaT~i Duct Section airflow measurement technology as a cost effective solution, allowing
us to measure accurately and repeatably in literally no straight duct run. We then tested the High
Betaa’M Duct Section in our flow chamber test facility to validate the design. See the attached
(the one mill example is the Homer City project).

To answer you questions, the VAP3a’~t/PA Pitot technology is made of a high strength aluminum
alloy that can withstand the temperatures as found at the designated measurement point within
ABT’s burners, even when the burner is out of service. For measuring duct cross-sections of 20’
or greater, the VAp3~:~t/PA Pitot can handle temperatures over 750°F with a tensile strength
safety factor of 4 times. On shorter lengths such as within ABT’s burner, the VAp3a’~t/PA Pitot
will handle several hundred degrees higher temperatures while still maintaining a tensile strength
safety factor of over 2 to 3 times. Like low grade steel does not exhibit the same characteristics
as high strength tool steel, so is the same with screen door aluminum versus the 6000 series
aluminum alloys...different temp/tensile specs. Plus the VAp3~:~t/PA Pitot is Teflon hard
anodized which is 3.4 times harder than 316 stainless steel (Rockwell 65C). In addition, there
are not welds on our technology therefore it is not prone to fracture/thermal cycling/fatigue/stress
breakage, which are inherent in thin wall welded tubing.

EASTERN INSTRUMENTSo416 LANDMARK DR.o WILMINGTON, NC 28412
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We have had a great amount of interaction with Joel Vatsky and his people on integrating the
VAp3a’~t/PA Pitot into ABT’s burner and therefore the reason for including our technology within
their design on this project. Though we have not installed our VAp3a’M/pA Pitots into burners to
date, we look at this as a ducting/register configuration that through CFD modeling, will yield
the optimum airflow measurement insertion location for success. Along with the
equipment/instrumentation, we have in our bid to ABT, the CFD modeling and testing within our
AMCA/ASME airflow test chamber, for validation. Therefore, before the burners are installed
in your unit, you will know the accuracy/repeatability results. Even if we had installed our
VAp3a’M/PA Pitots in another burner design, we believe it to be prudent and good engineering
practice to perform the CFD modeling and physical testing on the ABT burner to insure a
successful installation. Again, no two ducts (burner designs) being alike, airflow will flow
differently from design to design, especially if there are no straight duct runs.

I trust this will give you a better understanding of our capabilities and technology. We welcome
you to visit our facility prior and/or during testing to view our capabilities and to meet with our
engineering staff. I will give you a call to answer any further questions you may have and to
determine how best to proceed.

Very truly yours,

Tim Bodemann
VP

cc.    Joel Vatsky, Advanced Burner Technology

EASTERN INSTRUMENTS-416 LANDMARK DR.o WILMINGTON, NC 28412
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From:
To:
Date:
Subject:

"Tim Bodemann" <bodemann@easterninstruments.com>
"Jerry Finlinson" <Jerry-F@ipsc.com>
9/11/2003 9:19:53 PM
RE: Questions on ABT Burner Air Flow

Jerry,

Attached is information for your review.

Regards,

Tim Bodemann
VP
Eastern Instruments
416 Landmark Drive
Wilmington, NC 28412
office (910) 392-2490 ext 16
cell (919) 345-6730

..... Original Message .....
From: Tim Bodemann
Sent: Thu 9/11/2003 10:47 PM
To: Jerry Finlinson
Cc: Aaron Nissen; Bill Morgan; Garry Christensen; James Nelson;

Phil Hailes; sal@advancedburner.com; joel@advancedburner.com
Subject: RE: Questions on ABT Burner Air Flow

Jerry,

Please see the attached response to your questions. Also, I
will send, in a separate e-mail, some literature and test reports.

Regards,

Tim Bodemann
VP
Eastern Instruments
416 Landmark Drive
Wilmington, NC 28412
office (910) 392-2490 ext 16
cell (919) 345-6730

..... Original Message .....
From: Jerry Finlinson
Sent: Tue 9/9/2007 6:02 PM,
To: Tim Bodemann
Cc: Aaron Nissen; Bill Morgan; Garry Christensen; James

Nelson; Phil Hailes
Subject: Questions on ABT Burner Air Flow

Tim,

IP7 031686



Thanks for returning my call today. As you know we
are trying to

select the best technology for our new burner upgrade.
We’ll probably

be going with ABT burners and we are evaluating you and
Air Monitor for

the analog flow measurements.

your burner

equipment.

Please provide technical info and references for

applications.
We’d also like to know the price range for your

Our burner design isn’t finalized yet, but we think the
diameter will

be around 48 inches.

We are concerned about the temp specs of your aluminum
probes.

Our secondary air temp is 675 degF, but our burner
backplates are 1070

degF.
For an out of service burner, the nozzle temp is 880

degF and the
backplate up to 1170 degF.

Where will your probes be located, near the boiler? Can
they handle

these temps?

Do you have any references where you have been installed
in 48 inch

diameter burners?

Please provide info and let’s talk.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-8@4-6466 fax 0776/6670
jerry-f@ipsc.com

"Aaron Nissen" <AARON-N@ipsc.com>, "Bill Morgan"
<BILL-M@ipsc.com>, "Garry Christensen" <Garry-C@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>, <sal@advancedburner.com>,
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IBAM Flow Test Calcs
using Air Monitor spreadsheet from 3Feb04
Jerry Finlinson 15Mar04

Using the R0 equation:

DP TA PA
in w.c. Temp R In Hg

2     1105 25.3
0.042     1105 25.3

Qacfm = Ib/hr=

85316.791 155387.1858I
12363.58t 22517.74251|

Using the R1 Equation:

DP TA PA K, 10 inches
in w.c. Temp R In Hg 8

8
0.42 1105 25.3 0.433479857

0.042 1105 25.3 0.433479857

Qacfm = Ib/hr=

38067.811 69332.78008I
12038.1[ 21924.95016i

Using the R2 equation case d:

DP TA PA K1, 10 inches
in w.c. Temp R In Hg 8

8
2     1105 25.3 0.430371025

0.042     1105 25.3 0.430371025

Qlacfm = Q2acfm= Ib/hr=

82475.01 77519.305111 141185.6546
11951.76 12087.83895~ 22015.541
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IBAM Flow values online
3/31/2004

Boiler Front
1 2 3

~1 ~4 I ~3 | ~26
A 101 140 110
F 176

t
37

t
53

B 84 54 87

4
122
75
57
98

5 6
98 187
61 81
66 141
73 J 114

OOS

Boiler Rear
1 2 3

D I 20 j 82 ~4
H    187 110 76
c    93

I 63 I 106
G I 56 112 129

4
101
102
107
124

5 6
131 131
105 106
97 97
106 [ 56
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AIR MONITOR
CORPORATION

TRANSMITTER SPAN/MASS FLOW CALCULATIONS
PROJECT."

WORK ORDER: REV:

TAG(S):

Given Information:

Fluid:
Standard Temperature (Tsta):
Standard Barometric Pressure (Pstd):
Air Temperature (T):
Stack/Duct Pressure (Pg):
Actual Barometric Pressure (Pbar):
Air Density at Standard Conditions, DRY:
Duct Shape:
Duct Height:
Duct Width:

Calculations:

Duct Area (As):
Maximum Actual Velocity:
Absolute Stack/Duct Pressure (Ps):
Dry Mole Fraction of Duct (Mfd):
Dry Molecular Wt. Of Air (Md):
Wet Molecular Wt. Of Air (Ms):
Air Density at Standard Conditions, WET:
Air Density at Actual Conditions, WET:

AIR
32

29.921
662
0.00

25.075
0.08062
RECT
94.488
66.732

43.787
9,866

25.075
1.000

28.962
28.962

0.08062
0.02963

(deg. F)
(in. Hg)
(deg. F)
(in. w.c.)
(in. Hg)

(lbs/ft3)

(in.)
(in.)

(ft2)

(AFPM)
(in. Hg)

(lb/lb-mole)
(lb/lb-mole)

(lbs/ft3)

(lbs/ft3)

% H20 (by volume):

[ o.oo 1(%)

Maximum Flow:
158,760

i (SCFM)Wet (Wet/Dry)

Square Root Extraction? (Yes/No)
Yes    [

Output:
14-2o mArCI

K-Factor:] OFF

% FLOW Di~ Press. Ou~ut AcmalFlow
(%) (in. w.c.) (mADC) (ACFM)
o o.oo0o 4.oo o
10 0.0239 5.60 43,202
20 0.0958 7.20 86,404
30 0.2155 8.80 129,606
40 0.3832 10.40 172,808
50 0.5987 12.00 216,010
60 0.8621 13.60 259,212
70 1.1734 15.20 302,414
80 1.5326 16.80 345,616
90 1.9397 18.40 388,818
100 2.3947 20.00 432,020

Std.Flow/Dry Std.Flow/W~ MassFlow/Dry
(SCFM) (SCFM) (Lbs/I-I0

0 0 0
15,876 15,876 76,795
31,752 31,752 153,591
47,628 47,628 230,386
63,504 63,504 307,182
79,380 79,380 383,977
95,256 95,256 460,772
111,132 111,132 537,568
127,008 127,008 614,363
142,884 142,884 691,158
158,760 158,760 767,954

MassFlow/W~
(Lbs/I-I0

0
76,795
153,591
230,386
307,182
383,977
460,772
537,568
614,363
691,158
767,954

Transmitter:
Flow Element:

Transmitter Maximum Range:
Temperature Range:
Pressure Comp. Range:

Temperature Sensor: [

Display Line #1:
Display Line #2:
Display Line #3:
Display Line #4:

MASS-tron II
CA Station w/Temp Probe IPower (voltage/type):

Power Configuration:

0 - 40,000 SCFM
0 to XXX°F

26.00 to 34.00 in. Hg ISquare Root:
Density Compensation:

(N/A)

0 - 40,000 SCFM
0 to XXX°F

26.00 to 34.00 in. Hg
0.000 to X.XXX IN w.c.

I
(FLOW)
(TEMPERATURE)
(ABSOLUTE PRESSURE)
(DIFFERENTIAL PRESSURE)

24VAC
4-Wire

ON
ON

Mass FlowMaster
Version 1.3

Copyright 2002
Air Monitor Corporation

115/2011
Mass FlowMaster Flow Calc V11
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AIR MONITOR
CORPORATION

TRANSMITTER SPAN/MASS FLOW CALCULATIONS
PROJECT." INTERMOUNTAIN U1 PA 27 Mar 03 JCF

WORK ORDER: 47358 REV: 3

TAG(S): 1-8 PA

Given Information:

Fluid:
Standard Temperature (Tstd):
Standard Barometric Pressure (Pstd):
Air Temperature (T):
Stack/Duct Pressure (P~:
Actual Barometric Pressure (Pbar):
Air Density at Standard Conditions, DRY:
Duct Shape:
Duct Height:
Duct Width:

Calculations:

Duct Area (As):
Maximum Actual Velocity:
Ab solute Duct Pressure (Ps):
Dry Mole Fraction of Duct (Mfd):
Dry Molecular Wt. Of Air (Md):
Wet Molecular Wt. Of Air (Ms):
Air Density at Standard Conditions, WET:
Air Density at Actual Conditions, WET:

AIR
68

29.921
54
0.00

25.600
0.07513
RECT
22.000
66.000

(deg. F)
(in. Hg)
(deg. F)
(in. w.c.)
(in. Hg)
(lbs/ft3)

(in.)
(in.)

10.083 (ft~)
7,510 (AFPM)

25.600 (in. Hg)
1.000

28.965 (lb/lb-mole)
28.965 (lb/lb-mole)
0.07513 (lbs/ft3)
0.06603 (lbs/ft3)

% H20 (by volume):

I 0.00 ] (%, by volume)

Maximum Flow:

[

300,000

] (lbihr)Wet (Wet/Dry)

Square Root Extraction? (Yes/No)

Output:

! 4-20 mADC

K-Factor:I OFF

% FLOW DiM Press. Ou~ut
(%) (in. w.c.) (mADC)
0 0.0000 4.00
10 0.0309 5.60
20 0.1237 7.20
30 0.2783 8.80
40 0.4947 10.40
50 0.7730 12.00
60 1.1131 13.60
70 1.5151 15.20
80 1.9789 16.80
90 2.5046 18.40
100 3.0921 20.00

Actual Flow Std.Flow/Dry Std.Flow/W~ MassFlow/Dry MassFlow/Wet
(ACFM) (SCFM) (SCFM) (Lbs/H0 (Lbs/H0

0 0 0 0 0
7,572 6,655 6,655 30,000 30,000
15,144 13,310 13,310 60,000 60,000
22,716 19,965 19,965 90,000 90,000
30,289 26,621 26,621 120,000 120,000
37,861 33,276 33,276 150,000 150,000
45,433 39,931 39,931 180,000 180,000
53,005 46,586 46,586 210,000 210,000
60,578 53,241 53,241 240,000 240,000
68,150 59,896 59,896 270,000 270,000
75,722 66,551 66,551 300,000 300,000

Transmitter:
Flow Element:

Transmitter Maximum Range: ]
Temperature Range:
Pressure Comp. Range:

Temperature Sensor:

Display Line #1:
Display Line #2:
Display Line #3:
Display Line #4:

CAMM
VOLU-probe/SS w/Temp Probe

Power (voltage/type):

I
24VAC

Power Configuration: 4-Wire

0 - 300,000 LB/HR ] Square Root: ] ON
0 to 600°F

[                 Density Compensation:
[ ON

24.00 to 32.00 in. Hg

3-Pt. Type "E" T/C Probe with panel-mounted 4-20mADC temperature transmitter.

0 - 300,000 LB/HR
0 to 600°F

26.00 to 34.00 in. Hg
0.000 to 6.802 IN w.c.

I
(FLOW)
(TEMPERATURE)
(ABSOLUTE PRESSURE)
(DIFFERENTIAL PRESSURE)

Mass FlowMaster
Version 1.3

Copyright 2002
Air Monitor Corporation

1/5/2011
Mass FlowMaster Flow Calc V11
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AIR MONITOR
CORPORATION

TRANSMITTER SPAN/MASS FLOW CALCULATIONS
PROJECT."

WORK ORDER." REV:

TAG(S):

Given Information:

Fluid:
Standard Temperature (Tstd):
Standard Barometric Pressure (Psta):
Air Temperature (T):
Stack/Duct Pressure (Pg):
Actual Barometric Pressure (Pbar):
Air Density at Standard Conditions, DRY:
Duct Shape:
Duct Diameter:

Calculations:

Stack/Duct Area (As):
Maximum Actual Velocity:
Absolute Stack/Duct Pressure (P~):
Dry Mole Fraction of Stack/Duct (Mfd):
Dry Molecular Wt. Of Air (Md):
Wet Molecular Wt. Of Air (Ms):
Air Density at Standard Conditions, WET:
Air Density at Actual Conditions, WET:

AIR
68

29.921
150
0.00

29.921
0.07513
CIRC
50.897

14.129
2,831
29.921
0.950
28.965
28.417

0.07371
0.06380

% H20 (by volume):
(deg. F) I 5.00 I (%)
(in. Hg)
(deg. F) Maximum Volumetric Flow:

(in. w.c.) [ 40,000 [ (ACFM)
(in. Hg)
(lbs/ft3) Square Root Extraction? (Yes/No)

Yes    I
(in.)

Output:

I 4-20mADC I

(ft2)
(AFPM)
(in. Hg)

(lb/Ib-mole)
(lb/lb-mole)
(lbs/ft3)

(lbs/ft3)

Gain:
% Bias:

K-Factor:[

3
-3

ON

% DP Di~ Press. Ou~ut AcmalFlow Std.Flow/Dry Std.Flow/Wet MassFlow/Dry MassFlow/Wet
(%) (in. w.c.) (mADC) (ACFM) (SCFM) (SCFM) (Lbs/H0 (Lbs/H0
0 0.0042 4.00 0 0 0 0 0
10 0.0057 5.60 4,000 3,289 3,462 14,826 15,311
20 0.0099 7.20 8,000 6,578 6,924 29,652 30,622
30 0.0170 8.80 12,000 9,868 10,387 44,483 45,937
40 0.0269 10.40 16,000 13,157 13,849 59,309 61,249
50 0.0396 12.00 20,000 16,446 17,312 74,135 76,564
60 0.0552 13.60 24,000 19,735 20,774 88,961 91,875
70 0.0736 15.20 28,000 23,024 24,236 103,788 107,186
80 0.0948 16.80 32,000 26,313 27,698 118,614 122,497
90 0.1189 18.40 36,000 29,603 31,161 133,444 137,812
100 0.1458 20.00 40,000 32,892 34,623 148,271 153,123

Transmitter:
Flow Element: I
Transmitter Maximum Range: I

Temperature Range: IPressure Comp. Range:

Temperature Sensor: I

Display Line #1:
Display Line #2:
Display Line #3:
Display Line #4:

MASS-tron II
CA Station w/Temp Probe

Power (voltage/type):
Power Configuration:

0 - 40,000 ACFM
0 to XXX°F

26.00 to 34.00 in. Hg

24VAC
4-Wire I

(N/A)

0 - 40,000 ACFM
0 to XXX°F

26.00 to 34.00 in. Hg
0.000 to X.XXX IN w.c.

Square Root:

I
ON

[Density Compensation: ON

I
(FLOW)
(TEMPERATURE)
(ABSOLUTE PRESSURE)
(DIFFERENTIAL PRESSURE)

Mass FlowMaster
Version 1.3

Copyright 2002
Air Monitor Corporation

1/5/2011
Mass FlowMaster Flow Calc V11
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A~R MONITOR
CORPORATION

TP_A.NSMITTER SPAN/MASS FLOW CALCULATIONS
P_ROJECT"

WORK ORDER: REV:

TAG(S):

Given Information:

Fluid:
Standard Temperature (Tstd):
Standard Barometric Pressure (Psta):
Air Temperature (T):
Stack/Duct Pressure (Pg):
Actual Barometric Pressure (Pbar):
Air Density at Standard Conditions, DRY:
Duct Shape:
Duct Height:

Duct Width:

Calculations:

Stack/Duct Area (As):
Maximum Actual Velocity:
Absolute Stack/Duct Pressure (Ps):
Dry Mole Fraction of Stack/Duct (Mfd):
Dry Molecular Wt. Of Air (Md):
Wet Molecular Wt. Of Air (Ms):
Air Density at Standard Conditions, WET:
Air Density at Actual Conditions, WET:

AIR
68

29.921
9O
0.00

30.000
0.07513
RECT
84.000

180.000

105.000
4,966
30.000
1.000

28.965
28.965
0.07513
0.07232

(deg. F)
(in. Hg)
(deg. F)
(in. w.c.)
(in. Hg)

(lbs/ft3)

(in.)
(in.)

(fib
(AFPM)
(in. Hg)

(lb/Ib-mole)
(lb/lb-mote)
(lbs/fl3)
(lbs/ft3)

% H20 (by volume):

I o.oo I(%)
Maximum Differential Pressure:

1.4809 [ (inches w.c.)

Square Root Extraction? (Yes/No)
Yes    ]

Output (4-20,0-10,0-5):

I 4-20 InADC I

K-Factor:I OFF

% FLOW Diff. Press. Ou~ut AcmN Flow Std.Flow/Dry

(%) (in. w.c.) (mADO (ACFM) (SCFM)
0 0.0000 4.00 0 0
10 0.0148 5.60 52,144 50,190
20 0.0592 7.20 104,288 100,381
30 0.1333 8.80 156,432 150,571
40 0.2369 10.40 208,576 200,762
50 0.3702 12.00 260,720 250,952
60 0.5331 13.60 312,865 301,143
70 0.7256 15.20 365,009 351,333
80 0.9478 16.80 417,153 401,524
90 1.1995 18.40 469,297 451,714
100 1.4809 20.00 521,441 501,905

Std.Flow/W~
(SCFM)

0

50,190
100,381
150,571
200,762
250,952
301,143
351,333
401,524
451,714
501,905

MassFlow/Dry

(Lbs/Hr)
0

226,246
452,497
678,744
904,995

1,131,241
1,357,492
1,583,739
1,809,990
2,036,236
2,262,487

MassFlow/W~
(Lbs/H0

0
226,246
452,497
678,744
904,995

1,131,241
1,357,492
1,583,739
1,809,990
2,036,236
2,262,487

Transmitter:
Flow Element: I
Transmitter Maximum Range: I

Temperature Range: IPresgure Comp. Range:

Temperature Sensor: I

Display Line #1:
Display Line #2:
Display Line #3:
Display Line #4:

MAS S-tron II
CA Station w/Temp Probe

Power (voltage/type):
Power Configuration:

0 - 40,000 ACFM
0 to XXX°F

26.00 to 34.00 in. Hg

Square Root:
Density Compensation:

(N/A)

0 - 40,000 ACFM
0 to XXX°F

26.00 to 34.00 in. Hg
0.000 to X.XXX IN w.c.

I
I

I
(FLOW)
(TEMPERATURE)
(ABSOLUTE PRESSURE)
(DIFFERENTIAL PRESSURE)

24VAC I
4-Wire

I

Mass FlowMaster
Version 1.3

Copyright 2002
Air Monitor Corporation

1/5/2011
Mass MowMaster Flow Calc V11

IP7 031693



Conversions/Calculations (Inputs are boxed; outputs are yellow.)

Absolute Pressure
Elevation: I 600

Std. Barometer: 29.278
Static Pressure: I 0.0
Absolute Pressure: 29,278

ft MSL
in. Hg

in. w.c.
in. Hg

Equivalent Duct Diameter
Height:

t
26

Width: I "~

D: 16.42

Pressure
Inches H20: 83

Inches Hg 6.105

PSI: 2.999

PSI: I 1

Inches H20: 27.681
Inches Hg: 2,036

Flow

CFM: I 350001

m3/hr: 59,465
L/sec: 16,518

lbihr: I 1000001

kg/hr: 229,570
T/hr (metric): 45.360

oensi~.

lbs/ft3: I 0.07513

kg/m3: 1.203
g/cm3: 0.001203

kg/m3: I 1"2°3 I

lbs/ft3: 0.07507
g/cm3: 0.001203

IP7 031694



Temperature

Deg. F: [ 32

Deg. C: 0.00

Deg. C: [ 100.0

Deg. F: 212

Dimensions
Inches:    I
Feet:
Meters:
Millimeters:

Millimetersl

Meters:
Inches:
Feet:

39.37

3.28
1.000
1000

25.4

0.025
1.000
0.083

IP7 031695



AIR ~V~ONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT:

WORK ORJ)ER." REV:

TAG(S):

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

Given:

CA Station w/Temp Probe
MAS S-tron II

Point # % Flow Measured Reference Transmitter Full Scale (Calibrated)."
Low 50 116,286 125,631 [ 310,000 ]
Mid 71 167,027 169,673 Engineering Units."

High* t00 0 0 I SCFM I

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Correceted
Point Measured Reference Eng. Units% Error Flow Eng. Units % Error
Low 116,286 125,631 SCFM -7.44 #DIV/0! SCFM #DIV/0!
Mid 167,027 169,673 SCFM -1.56 #DIV/0 ! SCFM #DIV/0!

High 0 0 S CFM #DIV/0 ! #DIV/0 ! S CFM #DIV/0 !

Uncorrected Corrected Full Scale, Gain =[
FullScale= [ 310,000 [SCFM Using Original Max DP =[ #DIV/0! [SCFM    %Bias=[

#DIV/0 !
#DIV/0 !

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

PoNt Measured Reference%Error
Low 116,286 125,631 -7.4
Mid 167,027 169,673 -1.6
High     0 0 #DIV/0!

(Gain 1)
1.09644 [

M1
121,764
174,895

0

% Error
-3.1
3.1

#DIV/0 !

(Gain 2)
#DIV/0 !

M2
#DIV/0 !
#DIV/0!
#DIV/0!

% Error
#DIW0!
#DIV/0!
#DIV/0 !

(Gain 3)
#DIV/0!

M3
#DIV/0 !
#DIV/0 !
#DIV/0 !

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 116,286 125,631    SCFM-7.44 121,764 SCFM -3.08
2 167,027 169,673    SCFM-1.56 174,896 SCFM 3.08

Corrected Full Scale 324,604 SCFM
(using max. DP) * "High" value not used in 2-pt.correction.

% Error
#DIV/0 !
#DIV/0!
#DIV/0!

Mass FlowMaster
Version 1.3

Copyright 2002
Air Monitor Corporation

1/5/2011
Mass FlowMaster Flow Calc V11

IP7 031696



lO oJ+o

27.5711)

4738300277;

;



Parameters

.............. 5tonda~d BaroMetric Pre~ume = 29 921 in Hg

IF Ta.Status[-------l--f~-#-C__~<> 16#C0 THEN

710 051:=690;

T_air~::Ta. Vaiue[--~:

END_IF

IF Pg StatusI i6#C0j<> i6#C0 THEN

P_gauge[ 1 99i9]:=2.8;

EISE

P_gauge[

EHD_IF

IF Pb. Status[ ’~#~<) 16#C0 THEN

P_bar[ 25 455]::29.921;

ELSE

P_.barl 25,455j:=Pb.Value[     25.4551;

END_IF

1 9919]:=Pg. Valuel 1 9919]:

............. Convert Duct Pr.~&~ur.~ To Ablolute ................
P_absL_ ~714471""P_.gaugel    i 99i91+ P...baz’IillI 25 455J

Probe Coef f ieient
I<l[ 0:514~ :(-0.0004485864) * P[ .... !0.01** 3 + 0.0128252354 * P[ I0 ~** 2 - 0.0793247289 * P[ i0.~+ 0.4738300277;

57010 ~:= 20504 23018 * Kl~- s~mt(DP.Value[    O 685041- (T_alr~

Q2acfml     53893.51;=0 92780 * QI[ .... 5~+ 998.99211 ;

Flow. Value[    I00 5~..: 79.546753i2 * Q2acf~[ ~3893 5]* ~abs[ 27.4471/ (T_axr[ 710 0-~+ 460) / i000;

-:.,....

Propgate Qualztv of DP to Calculatmd Flow
Flow. Status[      16#C-~ : = DP. Statu~       16#C0];

. ~ ;~ Code ~ ~ .... ;~    ~ .... ~,....~. -. ,,~;.~.,. .-, ... -~. ~.~<,~,. . .-~--, ......... .,~ .. ~.-     ~-<, ~.,~,,- .~ .... -~.,,. .... - .......... ~ ....... ~ ...... ~..?.



Am MONITOR
CORPORATION

Traverse Test Workbook Summary

Job Site: ~er Momenta m Power

Work Order # 50271

Overall S¢op¢ (purpo~) of Traver~ T~tmg

Frawrse 8 mills to compare a~rflow to 8 CAMMS systems 3 tends ~re taken on M~lls A & B 2 loads w~re taken on M~II C,D,E,F,G,H
the betaw dra~ng is roh~h la~u~ of th~ ducts to be trawrsed Each d~t has ventufl where 4 AMC Volu-probe ss are Install 1 probe contains a 3 po*nt T/C probe for measuring fomp
Fhe 9 ports are o" upstream of t~ AMG probes
There w~ro 4 points taken in each test per for a total of 30 po~nta, this data MS then transferod to v, orksl-~ a t for flow calculation This v~rkshoet calculates the Tra~rse flow rate and the mounted AMG
)robes
rbe data aqulsflon unit records the fo~loWlng
) A/v~ Probe DP
) Temp
) Tra~r~ Probe DP
) Pitch procure
Totes Procure to ATM
Stabc Pressure to ATM

\me has brox~ded the w~rksheets for each MIll at different loads, also provided are K-Factor workcheeta for each [V’~ll

IP7 031699



MILL 2A 50% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION.
WORKSHEET NAME.

START/END TIMES OF TEST:
DATE OF TEST:

,
TYPE OF 3-D PROBE USED

TEST MukTiLL’~: # OF PORTS:
# OF POINTS

TEST LOAD’

MILL 2A
UNIT 2 MILL TRAVERSE

15.55pm/16.41pm
4/13/2004

5’C32831
9
36

50% Feeder Speed

DUCT DESCRIPTION/PLANT CONDITIONS’
&MC Probes mounted ~n the throat of a ventud, Traverse ports 6" upstream
afAMC probes

Feeder Speed set @50%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD BAROMETRIC PRESSURE "Hg

DUCT HEIGHT/DIAMETER (INCHES)
DUCT WIDTH (INCHES)

AVERAGE TEMPERATURE DEGREES F
AVERAGE PRESSURE IN W C

~̄ ~,i~A~TUAL BAROMETRIC PRESSURE" HgI% 02
% N2

% CO2
% co

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN W.C.
FLOW ELEMENT COEFFICIENT

68
29.92
22 000
66 000
252
41 58

20.95
78 09
0.03
0.00
0.93
0.00
0.00
1 00

22 000
66.000

0 00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg

DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT. (dry)

Traverse
1.000
28 558
28 97
28.966
10 083
104 900
63,465 00
44,938
44,938
202,577

0.053199
0 053199
0 075132
0 075132

Flow Elem.
1 000

28.558
28.97

28 966
10 083

102 713

44,001
44,001

198,353

% Difference

-2 09
-2 09
-2 09
-2 09

UNiT 2 M=II Traverse04
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MILL 2A 50% 1/5/2011

Point # 1
Pomt # 2
Pomt # 3
Point # 4

Port # 1 Port # 2 Port # 3 Port# 4 Port# 5 Pot(# 6 Port # 7 Port#8 Port # 9
104 105 106 104 t07 106 107 108 107
107 104 104 104 108 107 108 106 108
106 104 103 104 107 107 105 107
95 100 101 101 105 104 103 107 102

Velocity profile at Traverse Location

Po~ # 1

Po~ # 2

Po~ # 3

Poff# 4

Poff# 5

Port#
Po~ # 6

PO~ #7

Po~#8

Po~ # 9

-110

105

100

95

-90

8~,nt ~ 4
Pmnt #3

Point # 2

Po,nt ~ 1 Point #

==105-110

[] 100-105

[] 95-100

~ [] 90-95

¯ = [] 85-90

UNIT 2 Mill Traverse04 xJs



MILL 2A 70% 1/5/201

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2A
UNIT 2 MILL TRAVERSE

12:13pm/13’15pm
4/13/2004

5’C32831
9
36

70% Feeder Speed

DUCT DESCRIPTION/PLANT CONDITIONS
AMC Probes mounted m the throat of a ventun, Traverse ports 6" upstream
of AMC probes,

Feeder Speed set @ 70%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W C.
¯ . -ACTUAL BAROMETR~ PRESSURE" I-ig ,     ’,,~

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN W.C.
FLOW ELEMENT COEFFICIENT

68
29 92
22 000
66.000
282
40.72
12~.~o :" I
20 95
78.09
0 03
0 00
0.93
0 00
0 00
1.00

22 000
66.000

0 00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " H9
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITYAT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.494
28.97
28.966
10.083
116 266
70,341 00
47,674
47,674
214,910

0.050921
0 050921
0 075132
0.075132

Flow Elem.
1.000

28.494
28.97

28.966
10 083

114 175

46,816
46,816

211,042

%Difference

-1 80
-1 80
-1 80
-1.80

UNIT 2 MiIt Traverse04 xJs



MILL 2A 70% 1/5/20! 1

UNIT 2 MILL TRAVERSE

Port
#

Average Average
YawAr~le Tem~erature I

-2 69 282

-0 072
0 095
0 215
0 232

]Average| Average
Duct Stat~ P~tch Angle

Average Average Average |
Resultant Traverse Flow Element

An~le Velcolty Velcogy
487 627 14 7 |



MI LL 2A 70% 1/5/201 !

port # 1
Point # I 112
Point #2 117
Point #3 115
Point # 4 106

Port # 2 Port# 3 Port # 4 Port # 5 Port # 6 Port #7 Port#8 Port #9
119 118 117 115 116 117 119 118
117 116 117 117 115 118 118 120
117 114 116 117 117 116 120 121
115 112 115 117 115 116 117 114

Velocity profile at Traverse Location

Port# 1

Port # 2

Port # 3

Port # 4

Port # 5

Port #
Port # 6

Port # 7

Port #8

Port # 9

Point
#1

25

120

115 ~

110 ~,

105 o

-95
Point
#3

Point #

[] 120-125
[]115-120
E3110-115
E3105-110
[] 100-105
[] 95-100

UNIT 2 Mill Traverse04 xls



MiLL 2A 90% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST’
DATE OF TEST.

TYPE OF 3-D PROBE USED
TEST MAT~.L~: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2A
UNIT 2 MILL TRAVERSE

14:37pm/15:24pm
4/13/2004

5’ C32831
9
36

90% Feeder Speed

DUCT DESCRIPTION/PLANT CONDITIONS:
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes

Feeder Speed set @ 90%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE "Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W.C.
AQT,U,A~!i, BAROMETRIC PRESSURE" Hg

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22.000
66 000
316
40.74
125.~o    I
20.95
78 09
0 O3
0 00
0.93
0.00
0.00
1.00

22 000
66 000

0.00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb-Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT (dry)

Traverse
1.000
28.496
28.97
28 966
10.083
127.418
77,088.00
49,951
49,951
225,175

0.048683
0.048683
0.075132
0.075132

Flow Elem.
1.000

28.496
28 97

28.966
10 083

124 847
#######

48,943
48,943

220,631

%Difference

-2 02
-2 02
-2 02
-2 02

UNIT 2 MII; Traverse04 xls
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MILL 2A 90% 1/5/2011

Port# 1 Port# 2 Port# 3 Pod# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Point # 1 132 126 128 125 128 129 127 128 126
Point #2 133 127 127 126 128 125 129 130 131
Point # 3 t21 125 123 126 128 128 128 130 130
Point #4 130 129 127 128 129 128 122 129 122

Velocity profile at Traverse Location

134-

126-
124-
122-
120-
118-
116-
1

Pod #

Pod; #
2

Pod; #
Point # 4Pod #

5
Port # Pod; # Point # 3

6
Port # Point # 2

7
Pod;

Point #
Port #

9

¯ 130-132
[] 128-130=
¯126-128
¯ 124-126
¯ 122-124
[] 120-122
[] 118-120
¯116-118
¯ 114-116;

"-,I

O0



MILL 28 48% 1/5/201!

TEST INFORMATION:

DUCT DESIGNATION’
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS’

# OF POINTS

TEST LOAD:

MILL 2B
UNIT 2 MILL TRAVERSE

8’22am/9:05am
4/16/2004

5’ C32631
9
36

48% FEEDER SPEED
??% PA

DUCT DESCRIPTION!PLANT CONDITIONS.
AMC Probes mounted in the throat of a ventud, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @48%
PA @ 77%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (iNCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W C
ACTUAL BAROMETRIC PRESSURE ~:Hg      ’ J

% O2
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22.000
66 000
269
42.22

20 95
78 09
0 03
0 00
0,93
0 00
0.00
1.00

22 000
66 000

0 00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT. OF STACK GAS Lb ! Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb ! Lb -Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT (wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT (dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS!CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBSICU FT. (dry)

Traverse
1.000
28 484
28 97
28.966
10.083
100.737
60,946.00
41,995
41,995
189,310

0.051770
0.051770
0 075132
0.075132

Flow Elem.
1 000

28 484
28.97

28 966
10.083
97.689

#######
40,725
40,725

183,585

% Difference

-3 03
-3.02
-3 02
-3.02

UNIT 2 M~jJ Traverse04 yJs



MILL 2B 48% 1~’5/201t

I
UNIT 2 MILL TRAVERSE

Port
#

Average Average
YawAr~le Temperature

1 03 269

I Avarage| Avarage~
DuclStat~ P~tchAngle

Average Average Average
Resultant Traverse Flow Element

Angle Velcolty Velcolty
6 05 00 74 97 69

UNIT 2 Mill Traverse04 x~s



MILl. 2B 48% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
polr=!# 1 101 100 99 100 100 100 105 105 101
Point #2 101 101 97 101 102 100 103 104 100
Po~n~#3 99 100 97 100 102 102 106 104 100
POln. #4 99 98 94 98 98 100 102 106 ~0!

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port # 9

110

105

95

90

85

I
m 105.110
[] 100.105
[3 95-100
[] 90-95
[] 85-90

UNIT 2 M~II Traverse04 x~s



MILL 2B 70% 1/5/201

TEST INFORMATION:

DUCT DESIGNATION.
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD.

MILL 2B
UNIT 2 MILL TRAVERSE

17:18pm/18 06pm
4/13/2004

5’ C32831
9
36

70% Feeder Speed

DUCT DESCRIPTION/PLANT CONDITIONS:
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 70%

TEST DATA: Flow Elem.

STD. TEMP DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W.C.
~̄ ~:~ ACXU~L~BAROME~TR!~PRESS~RE" Hg ,      ’, I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22.000
66.000
330
40 52

I
20 95
78.09
0.03
0.00
0 93
0.00
0.00
1.00

22 000
66.000

0.00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg

DRY MOLECULAR WT. OF STACK GAS Lb / Lb-Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT (dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.479
28.97
28.966
10 083
124.062
75,058 00
47,747
47,747
215,239

0 047794
0 047794
0.075132
0.075132

Flow Elem.
1.000

28.479
28.97

28.966
10.083

120.462
#######

46,361
46,361

208,991

% Difference

-2 90
-2.90
-2.90
-2 90

UNIT 2 MIII Traverse04



MILL 2B 70% 1/5/201

UNIT 2 MILL TRAVERSE

Port #

7                   2 098
2 118

g

I Average| Average I
Average Average     Average
Resultant Traverse Flow Element

UNIT 2 Mill Traverse04 xls



MILL 2B 70% 1/5/2011

Port# I Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8    Port#9
2o=nt # 1 119 121 122 120 124 125 126 130 134
Point #2 121 121 123 120 125 126 130 130 125
Foln~ # 3 117 118 121 122 126 128 130 130 130
Point #4 117 120 118 116 121 125 129 129 127

Velocity profile at Traverse Location

Port # 1

port # 2

Port# 3

Port # 4

Port# 5

Port # 6
Port #

Port#7

Port #8

port # 9

135

-130

125 ~

120

-110
-l(~nt#4

Point # 3

Point # 2

Po=nt # 1

Point #

¯ 130-135
¯ 125-130
[] 120-125
I-1115-120
¯110-115
¯ 105-110~

UNIT 2 Mill Traverse04 xls



MILL 2B 90% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME.

START/END TIMES OF TEST’
DATE OF TEST.

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS"

# OF POINTS

TEST LOAD:

MILL 2B
UNIT 2 MILL TRAVERSE

8.22am/9.05am
4/16/2004

5’ C32831
9
36

90% FEEDER SPEED
94% PA

DUCT DESCRIPTION/PLANT CONDITIONS.
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 90%
PA @ 94%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W.C.
¯ACTUAL BAROMETRIC PRESSURE "Rg ’      t

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22.000
66.000
332
40 45

I
20 95
78 09
0 03
0.00
0 93
0.00
0.00
1.00

22.000
66 000

0 00
1.00

CALCULATIONS: ¯
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT. (dry)

Traverse
1.000
28 354
28 97
28 966
10 083
132 476
80,149.00
50,632
50,632
228,245

0.047463
0.047463
0.075132
0.075132

Flow Elem.
1 000

28.354
28.97

28.966
10 083

128 310
#######

49,039
49,039

221,064

%Difference

-315
-3.15
-3.15
-315

UNIT 2 Mill Traverse04 xls



MILL 2B 90% 1/5/201

I
UNIT 2 MILL TRAVERSE

Ave, age    Average

I -0 3e I 332

Average Average Average
I Average| Average I Resultant Traverse Flow Element
Duct Statl Pitch An~le An~lle Velcolty Velcott}~

5 6 32 48 28 31

UNIT 2 M~II Traverse04 x[s



MILL 2B 90% 1~’5/201 !

Port# 1 Port # 2 Port # 3 Port # 4 Port # 5 Port # 6 Port #7 Port#8 Port #9
Point # 1 126 133 130 134 131 130 135 138 136
Point #2 130 131 129 131 131 130 136 137 136
Point # 3 127 131 128 132 134 135 140 139 134
Point #4 127 130 125 130 130 134 137 139 134

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port #9

15

[] 135-140
[] 130-135
[] 125-130
[] 120-125
m 115-120

UNIT 2 Mill Traverse04



MILL 2C 50% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST’
DATE OF TEST.

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2C
UNIT 2 MILL TRAVERSE

11.15AM/11"56PM
4/14/2004

5’ C32831
9
36

50% FEEDER SPEED

DUCT DESCRIPTION/PLANT CONDITIONS.
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 50%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W C.
ACTUAL BAROMETRIC PRESSURE "Hg

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22 000
66 000
306
41 51

20 95
78 09
0,03
0.00
0.93
0 00
0 00
1.00

22.000
66.000

0.00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT OF STACK GAS Lb/Lb-Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS LBS/CU FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.452
28.97
28.966
10.083
108.746
65,791 00
43,123
43,123
194,395

0.049245
0.049245
0 075132
0 075132

Flow Elem.
1.000

28.452
28 97

28.966
10 083

104 777

41,549
41,549

187,299

% Difference

-3.65
-3 65
-3.65
-3.65

UNIT 2 Mill Traverse04 YJs



MILL 2C 50% 1/5/2011

I
UNIT 2 MILL TRAVERSE

#

g

Average Average Average
Resu{tant Traverse Flow Element

Ang;e velcoity Velco~ty
5 87 108 75 104 78

UNIT 2 Mill Traverse04 xls



M~LL 2C 5O% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#~ Port#9
Pom! # 1 105 108 109 110 112 110 1t3 113 110
Point #2 107 108 107 109 109 110 112 1t2 111
Point # 3 108 107 105 107 108 108 114 112 112
Pmnt #4 100 105 106 103 103 104 113 116 109

Velocity profile at Traverse Location

120-

115

110

lO5
100

95.

Port #

Port #

port #
3

Port#
4

Port #
Port #

5

Point # 4

Point # 3
6

Point # 27
Port

Point#
Port #

9

[] 115-120
[] 110-115
[3105-110
[] 100-105
[] 95-100
I~ 90-95

UNIT 2 M~I[ Traverse04 xls



MILL 2Q 100% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION,
WORKSHEET NAME’

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRLX: # OF PORTS’

# OF POINTS

TEST LOAD:

MILL 2C
UNIT 2 MILL TRAVERSE

13:43PM/14 26PM
4/14/2004

5’ C32831
9
36

100% AIF FLOW

DUCT DESCRIPTION/PLANT CONDITIONS.
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

100% A=r flow

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W.C.
ACTUAL BAROMETRIC PPJESSU RE:" Hg ::~ ~’,"’ ’ ~ I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29 92
22.000
66 000
320
39.14

20.95
78.09
0.03
0.00
0 93
0 O0
0.00
1.00

22 000
66 000

0 00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT OF STACK GAS Lb/Lb-Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28 278
28.97
28 966
10.083
150.004
90,753.00
58,092
58,092
261,874

0 048093
0 048093
0 075132
0 075132

Flow Elem.
1 000

28.278
28 97

28 966
10 083

145.425
#######

56,318
56,318

253,877

%Difference

-3 05
-3 05
-3 05
-3 05

UNIT 2 Mill Traverse04 xls



MfLL 2C 100% 1/5/2011

I
UNIT 2 MILL TRAVERSE

Average Average

0 56 320
Yaw Angle Temperature

Average| Average~
Average Average Average
Resultant Traverse Flow Element

Angle Velcolty Veicott~/
6 2O 5O {30 145 43

UNIT 2 Mill Traverse04



MILL 2C 100% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Point # 1 135 145 148 145 153 158 160 161 158
Point # 2 137 143 148 147 153 154 160 160 158
Pmnt #3 136 144 144 144 152 155 160 162 158
Point #4 132 139 140 139 145 149 160 164 154

Velocity profile at Traverse Location

200

150-

>, 100

0
~ 50

0
Port
# 1 Port

# 2 Port
#3 Port

#4

Port #
Pod
#5 Port

#6
Pod
#7

Por

Port
#9

Point # 4

Point # 3

Point # 2

Point#1 Point #

150-200
100-150
50-100
0-50

UNIT 2 Mill Traverse04 )ds



MILL 2D 50% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION’
WOEKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATPJ~: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2D
UNIT 2 MILL TRAVERSE

16"02prrY16’42pm
4114/2004

5’ C32831
9
36

50% FEEDER SPEED
69% PA

DUCT DESCRIPTION/PLANT CONDITIONS:
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 50%
PA @ 69%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD, BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W C.
ACTUAL~BAROMETRIC ERESSURE ~ Hg       ]

% O2
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22.000
66 000
300
42.75
126.,,,o I
20 95
78.09
0.03
0 00
0 93
0.00
0.00
1.00

22.000
66.000

0 00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETR!C STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT (dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT. (dry)

Traverse
1.000
28.544
28 97
28 966
10 083
95 806
57,963.00
38,439
38,439
173,280

0.049825
0.049825
0.075132
0.075132

Flow Elem.
1 000

28.544
28 97

28 966
10 083
92 420

#######
37,080
37,080

167,153

%Difference

-3 54
-3 54
-3 54
-3 54

UNIT 2 M~[I Traverse04 ~Js



MILL 2D 50% !/5/2011

Port #
#

3

5

7

g

I
UNiT 2 MILL TRAVERSE

Average Average
Yaw An~le Temperature

0 44 300

I Average| Average
Average Average Average
Resultant Traverse F~ow Element

Angle Velcolty Velcolty
6 14 95 81 92 42

UNIT 2 M~ll Traverse04 xJs



MILL 2D 50% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Point # 1 94 94 93 94 95 94 98 100 101
Pmnt #2 94 94 89 92 92 93 98 100 102
Point # 3 93 91 88 89 87 86 94 97 99
Point # 4 90 96 98 98 95 98 1 O0 99 134

Velocity profile at Traverse Location

120-

100

40-

2O

Port #

Port #
2

Port #
3

Port #
4

Port #
5 Port #

6
Port #

7
Port
#8

Port #
9

Point # 4

Point # 3

Point # 2

Point# I Point #

¯ 120-140
[] 100-120
¯ 80-100
[] 60-80
[] 40-60
[] 20-40
[] 0-20

UNIT 2 M~II Traverse04 xJs



MILL 2D 88% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST.

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2D
UNIT 2 MILL TRAVERSE

14 57pm/15.42pm
4/14/2004

5’ C32831
9
36

88% FEEDER SPEED
88% PA

DUCT DESCRIPTION/PLANT CONDITIONS’
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 88%
PA @ 88%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/D{AMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE iN. W.C
ACTUAL BAROME!~RIC PRESSURE=’vHg       I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29 92
22.000
66.000
338
40.77
12~:~0 ....’"1
20 95
78.09
0,03
0 00
0.93
0.00
0.00
1.00

22 000
66.000

0 00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK, GAS Lb / Lb -Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIg; STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITYATACTUAL CONDITIONS, LBS/CU FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, ’.-BS/CU FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.398
28 97
28.966
10 083
125.180
75,734 00
47,556
47,556
214,378

0.047178
0.047178
0.075132
0 075132

Flow Elem.
1 000

28 398
28.97

28 966
10 083

121.970
#######

46,337
46,337

208,883

% Difference

-2.56
-2.56
-2 56
-2.56



IP7 031728



Port # 1 Port # 2 Port # 3 Port # 4 Port # 5 Port# 6 Port #7 Port#8 Port #9
Pol~ # 1 123 125 125 129 125 127 130 131 131
Pol~# 2 123 124 122 124 125 126 129 132 134
Po=~# 3 122 122 119 118 122 128 131 133 136
Po=~# 4 115 117 115 113 116 122 127 t30 134

Port # 1

Port # 2

Port # 3

Velocity profile at Traverse Location

Port # 4

Port # 5

Port # Port# 6

Port # 7

Port #8

Port # 9

Point # 1

Pmnt # 2

Point # 4

Point # 3

Point #

140

120

[] 120-140
[] 100-120
[] 80-100
[] 60-80
[] 40-60
[] 20-40
[] 0-20

UNIT 2 Mill Traverse04 xls



MILL 2E 50% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3.D PROBE USED
TEST t4ATPJX: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2E
UNIT 2 MILL TRAVERSE

10’28am/11:06am
4/15/2004

5’ C32831
9
36

50% FEEDER SPEED
?8% PA

DUCT DESCRIPTION/PLANT CONDITIONS
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 50%
F~A @ 78%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W.C
ACTUAL BAROMETRIC PRESSURE" Hg -".- I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22 000
66.000
269
41.66

20 95
78 09
0 O3
0.00
0.93
0.00
0.00
1.00

22.000
66.000

0 00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT (dry)

Traverse
1 000
28 333
28.97
28.966
10 083
104.455
63,195.00
43,343
43,343
195,386

0.051530
0.051530
0.075132
0.075132

Flow Elem.
1 000

28 333
28.97

28.966
10.083

100.796

41,825
41,825

188,543

%Difference

-3 50
-3.50
-3 50
-3 5O

UNIT 2 M~II Traverse04 xJs



IP7 031731



M~LL 2E 50% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Point#/ t08 109 "109 110 106 106 106 105 106
Point #2 108 106 107 109 104 102 103 104 104
Point # 3 107 105 107 106 105 102 101 106 105
Point # 4 99 99 102 100 102 100 98 103 99

Velocity profile at Traverse Location

115
Port # 1

?ort # 2

Port # 3

110

105

Port # 4

Port # 5

Port # 6

100

95

Port # 7

Port #8

Port # 9

90

[] 110-1151
[] 105-110/
[] 100-105/
[] 95-100
[] 90-95

UNIT 2 MJ]I Traverse04 xJs



MILL 2E 90% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION
WORKSHEET NAME.

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS.

# OF POINTS

TEST LOAD:

MILL 2E
UNIT 2 MILL TRAVERSE

8.36am/9’17am
4/15/2004

5’ C32831
9
36

50% FEEDER SPEED

DUCT DESCRIPTION/PLANT CONDITIONS’
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 50%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W.C.
ACTUAL BAROMETRIC PRESSURE "Hg       I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29 92
22 000
66 000
321
40.21
12~.z7,,1
20.95
78.09
0 O3
0 00
0 93
0.00
0.00
1 00

22 000
66.000

0 00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb 1 Lb -Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1,000
28.227
28 97
28 966
10,083
131.332
79,456.00
50,650
50,650
228,326

0 047894
0 047894
0 075132
0 075132

Flow Elem.
1 000

28.227
28 97

28 966
10.083

127.171
#######

49,045
49,045

221,091

% Difference

-317
-3.17
-317
-317

UNIT 2 Mill Traverse04 xls



MILL 2E 90% 1/5/201

Port #
#

5

I
UNIT 2 MILL TRAVERSE

I Average| Average
Duct Stat~ P~tch Angle
I 4021 / -051

Average Average     Average

~Resultant Traverse Flow Element

UNIT 2 M~II Traverse04 yJs



MILL 2E 90% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Por~#7 Por~#8 Port#9
Point # 1 132 133 133 132 134 133 137 137 137
Point # 2 132 134 132 130 134 132 135 134 137
Pent #3 134 131 130 130 133 129 131 133 137
Po,nt #4 125 123 125 128 127 126 123 130 127

135

130-

125-

120

115-

Port #
1 Port #

2
Port #

3
Port #

4
Port #

5
Port#

6
Port #

7
Port #8

Port#
9

Point # 4

Point # 3

Point # 2

Point # 1

UNIT 2 Mill Traverse04 xls



MILL 2F 50% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TE~ST IvDkTRIX: # OF PORTS.

# OF POINTS

TEST LOAD:

MILL 2F
UNIT 2 MILL TRAVERSE

17.02prrd17:37pm
4/15/2004

5’C32831
9
36

50% FEEDER SPEED
78% £A

DUCT DESCRIPTION/PLANT CONDITIONS:
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes

Feeder Speed set @ 50%
PA @ 78%

TEST DATA: Traverse Flow Elem,

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN. W C.
AC TUA ~L BAROM ETR~C ’PRESSU RE ~Hg ’    I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29 92
22.000
66.000
271
41.78

12~’~’
20.95
78.09
0.03
0.00
0.93
0.00
0.00
1.00

22.000
66 000

0.00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb! Lb-Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS. LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.342
28.97
28.966
10.083
104.397
63,160.00
43,217
43,217
194,818

0 051408
0 051408
0.075132
0.075132

Flow Elem.
1 000

28.342
28.97

28 966
10 083

101.089

41,848
41,848

188,647

% Difference

-3.17
-3.17
-3.17
-317

UNIT 2 Mill Traverse04 xls



MILL 2F 50% 1/5/2011

I
UNIT 2 M{LL TRAVERSE

Pert #
#

0 045
0!85
0 295
0 247

o0 036
-0 057
-0 058
0 008

0 007

-0 041

-0 035
-0 031
-0 051
0015

Average    Average
Y~a~ An~{eI Tempe ...... I Average| Average

Duet S~at~c~ P=~ch Angle

A~erage Average Average
Resultant Traverse Flow Element

Angle Velcolty VeIcelty
6 31 !04 4O 101 09

UNIT 2 Mill Traverse04 xls



MILL 2F 50% 1/5/201

Port # 1 Port # 2 Port # 3 Port # 4 Port # 5 Port # 6 Port #7 Port #8 Port #9
Point # 1 104 107 107 111 107 106 105 103 99
Point # 2 107 107 108 109 105 103 104 103 101
Point # 3 106 106 109 108 107 104 104 102 101
Point # 4 97 104 106 105 !02 t02 101 103 93

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

115
110
105
IO0
95

Port # 5

Port # 6

Port # 7

Port #8

Port # 9

[] 110-115
[] 105-110
[] 100-105
[] 95-100
[] 90-95
[] 85-9o
[] 80-85

UNIT 2 Mdl Traverse04 xls



MILL 2F 78% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
T£ST MATP.]X: # OF PORTS’

# OF POINTS

TESTLOAD:

MILL 2F
UNIT 2 MILL TRAVERSE

16:09pm]16 49pm
4/15/2004

5’ C32831
9
36

78% FEEDER SPEED
90% £A

DUCT DESCRIPTION/PLANT CONDITIONS:
AMC Probes mounted in the throat of a ventun, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 78%
PA @ 90%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W C
ACTUAL B~ROMETRIC PRESSURE "~Hg                   I

% 02
% N2

% CO2
% co

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN W. C
FLOW ELEMENT COEFFICIENT

68
29 92
22.000
66 000
318
40 28

I
20 95
78 09
0 03
0.00
0.93
0 00
0 00
1.00

22.000
66.000

0 00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT, OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ. FT
STACK VELOCITY FT! SEC

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT (wet)
GAS DENSITY AT ACTUAL CONDITIONS: LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS. LBS/CU.FT. (dry)

Traverse
1.000
28.232
28 97
28 966
10.083
129 379
78,274 00
50,120
50,120
225,937

0.048108
0.048108
0.075132
0 075132

Flow Elem.
1 000

28 232
28.97

28966
10 083

125.422
#######

48,587
48,587

219,026

%Difference

-3 06
-3 06
-3 06
-3 06

UNIT 2 M~II Traverse04



MILL 2F 78% 1/5/201

Port #
#

I

Average    Average

t~YewA le Tern rature

Average
Flow Element

Velcolt~
125 42

UNiT 2 Mt~l Traverse04 x~s



MILL 2F 78% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Polnt # 1 129 130 133 135 132 131 13            11        28 127
Pmnt #2 131 132 133 134 132 129 129 128 127
Point # 3 129 132 134 138 133 130 130 128 128
Point #4 118 126 127 132 127 125 124 126 119

Port # 1

Velocity profile at Traverse Location

Po~ # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port # 9

140
135
130
125
120
115
110
105

[] 135-140
[] 130-135
[] 125-130
[] 120-125
rq 115-120
[] 110-115
[] 105-110

UNIT 2 M{}I Traverse04 xJs



MILL 2G 50% I/5/2011

TEST INFORMATION:

DUCT DEStGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST.
DATE OF TEST.

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS.

# OF POINTS

TEST LOAD:

MILL 2G
UNIT 2 MILL TRAVERSE

15.00pm/15:38pm
4/15/2004

5’ C32831
9
36

50% FEEDER SPEED
81% PA

DUCT DESCRIPTION/PLANT CONDITIONS’
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes.

Feeder Speed set @ 50%
PA @ 81%

TEST DATA: Traverse Flow Elem.

STD. TEM~=, DEGREES F
STD. BAROMETRIC PRESSURE "Hg

DUCT HEIGHT/DIAMETER (INCHES)
DUCT WIDTH (INCHES)

AVERAGE TEMPERATURE DEGREES F
AVERAGE PRESSURE IN. W C.

ACTUAL BAROMETRIC PRESSURE "Hg i~ ,~-!~,~’ ’l
% 02
% N2

% C02
% co

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29.92
22.000
66.000
268
41.06
I’~Z~;z~’"ii’ I
20 95
78.09
0.03
0.00
0 93
0 00
0 00
1 00

22 000
66.000

0.00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT OF STACK GAS Lb/Lb-Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1 000
28 289
28 97
28.966
10.083
107.840
65,243 00
44,721
44,721
201,598

0.051499
0.051499
0 075132
0.075132

Flow Elem.
1.000

28.289
28.97

28 966
10 083

104.784

43,454
43,454

195,887

%Difference

-2.83
-2.83
-2 83
-2.83

UNIT 2 Mill Traverse04



MILL 2G 50% 1/5/2011

1
UNIT 2 MILL TRAVERSE

-0 063
-0 087

I
I

I Average| Average
Average Average     Average

~Resultant Traverse Flow Element

UNIT 2 Mill Traverse04 xls



MILL 2G 50% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Point # 1 108 109 111 1t0 112 108 110 108 107
Poln~ #2 108 108 110 107 111 108 108 109 107
Po=r’~ # 3 108 1"~0 109 106 110 108 108 108 107
Point #4 105 106 105 104 106 103 106 107 104

Port # 1

Port # 2

Port # 3

Velocity profile at Traverse Location

14
12
10

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port#9

Point
Point # 4

Point # 3
Point # 2
#1

[]112-114
[3110-112
[] 108-110
[] 106-108
[] 104-106
[] 102-104
[] 100-102
[] 98-100

UNiT 2 M=II Traverse04 xfs



MILL 2G 90% 1/5/201

TEST INFORMATION:

DUCT DESIGNATION.
WORKSHEET NAME:

START/END TIMES OF TEST’
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD.

MILL 2G
UNIT 2 MILL TRAVERSE

14.00pm/14 39pm
4/15/2004

5’ C32831
9
36

85% FEEDER SPEED
95% PA

DUCT DESCRIPTION/PLANT CONDITIONS:
&MC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes

Feeder Speed set @ 85%
PA @ 95%

TEST DATA: Flow Elem.

STO. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W.C.
A~T~AI~, BAROMETRIC,PRESsuRE"

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C
FLOW ELEMENT COEFFICIENT

68
29 92
22 000
66 000
300
38 76
125:27, I
20 95
78.09
0.03
0.00
0.93
0 00
0 00
1 00

22.000
66.000

0 00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE " Hg
DRY MOLECULAR WT OF STACK GAS Lb/Lb-Mole
WET MOLECULAR WT. OF STACK GAS Lb/Lb-Mole

STACK AREA SQ FT
STACK VELOCITY FT/SEC

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT (wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT (dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.120
28 97
28.966
10 083
132.704
80,286 00
52,425
52,425
236,327

0.049060
0 049060
0 075132
0.075132

Flow Elem.
1.000

28.120
28.97

28.966
t0 083

129 290
#######

51,076
51,076

230,246

% Difference

-2 57
-2 57
-2.57
-2 57

UNIT 2 M~I Traverse04 xJs



MI LL 2G 90% 1/5/2011

I

Port #
#

0 015
0 276
0 357
0 178

-0 083
-0 226
-0 265
-0 117

-0 248
-0 297
-0 t83

-0 100
-0 147
-0 118
-0 065

0 020
0196
0 224
o lO3

UNIT 2 MILL TRAVERSE

Average Average
Yaw Angle Temperature

o0 67 300

I Average| Average
Average Average Average
Resultant Traverse Flow Element

Angle Ve~celt~ Velcolty
6 2 32 7O 129 29

UNIT 2 M~II Traverse04



MILL 2G 90% 1/5/’2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Port#8 Port#9
Point # 1 134 136 138 137 138 134 136 134 133
Point # 2 136 133 136 133 136 132 134 134 134
Polm # 3 132 135 134 132 132 131 131 133 132
Poln~ # 4 128 129 131 130 123 127 129 132 128

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port # 9

15

] 135-140
[] 130-135
[] 125-130
[] 120-125
m 115-120

UNIT 2 Mill Traverse04 x[s



MILL 2H 50% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME.

START/END TIMES OF TEST.
DATE OF TEST’

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2H
UNIT 2 MILL TRAVERSE

10.40am/11:24am
4/16/2004

5’ C32831
9
36

50% FEEDER SPEED
78% PA

DUCT DESCRIPTION/PLANT CONDITIONS.
&MC Probes mounted in the throat of a ventun, Traverse ports 6" upstream
of AMC probes

Feeder Speed set @ 50%
PA @ 78%

TEST DATA: Traverse Flow Elem.

STD. TEMP DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W C
ACTUAL BAROMETRIC PR~$SURE~,H~I~ ¯    I

% 02
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C
FLOW ELEMENT COEFFICIENT

68
29 92
22 000
66.000
262
40 94
125.~s
20.95
78 09
0.03
0.00
0.93
0.00
0.00
1 00

22 000
66.000

0.00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT (dry)

Traverse
1.000
28.390
28.97
28.966
10.083
101.105
61,169.00
42,445
42,445
191,338

0 052133
0.052133
0 075132
0 075132

Flow Elem.
1.000

28 390
28.97

28.966
10 083
99 888

41,933
41,933

189,030

%Difference

-1.20
-1 21
-1 21
-1.21

UNiT 2 M~II Traverse04 xJs



MILL 2H 50% 1/5/201

UNIT 2 MiLL TRAVERSE

Port #

Average Average I Avorago| Average
Average Average    Average
ResultantAn~le6 36 Traversevel~og~101 13 Flowvelco~{~99Element 89

UNIT 2 MIIt Traverse04 xls



MILL 2H 50% 1/5/2011

Port# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Port#7 Por(#8 Port#9
Point # 1 102 107 106 106 104 104 107 102 96
Point # 2 103 107 104 103 103 103 105 100 100
Point #3 101 108 103 101 100 101 101 99 97
Point # 4 95 103 98 95 94 97 95 98 91

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port # 9

110
105
100
95

¯105-110
¯ 100-105
[] 95-100
[] 90-95
[] 85-90
[] 80-85

UNIT 2 Mill Traverse04



MILL 2H 70% t/5/2011

TEST INFORMATION:

DUCT DESIGNATION:
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATR/X: # OF PORTS:

# OF POINTS

TEST LOAD.

MILL 2H
UNIT 2 MILL TRAVERSE

8:22arn/9’05am
4/16/2004

5’ C32831
9
36

70% FEEDER SPEED
87% PA

DUCT DESCRIPTION/PLANT CONDITIONS.
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes

Feeder Speed set @ 70%
PA @ 87%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg

DUCT HEIGHT/DIAMETER (INCHES)
DUCT WIDTH (INCHES)

AVERAGE TEMPERATURE DEGREES F
AVERAGE PRESSURE IN. W C

ACTUAL BAROMETRIC PRESSURE" Ug,, ’,~ "."- I
% 02
% N2

% co2
% co

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29 92
22.000
66.000
291
39.75

20.95
78.09
0.03
0 00
0.93
0.00
0.00
1.00

22 000
66 000

0 00
1 00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT. OF STACK GAS Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb / Lb -Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC.

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT (wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT (dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1.000
28.303
28 97
28 966
10 083
117.946
71,357 00
47,450
47,450
213,900

0.049960
0.049960
0 075132
0 075132

Flow Elem.
I 000

28 303
28 97

28 966
10.083

116113
#######

46,713
46,713

210,578

%Difference

-1 55
-1 55
-1.55
-1 55

UNIT 2 Mill Traverse04 xJs
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MILL 21d 7O% 1/5/201 !

Pod;# 1 Port# 2 Port# 3 Port# 4 Port# 5 Port# 6 Pot(#7 Port#8 Port#9
Point # 1 116 123 123 126 121 116 12            0114 114
Point #2 118 125 123 123 117 115 120 119 114
Point # 3 116 124 124 121 117 116 120 118 116
Point # 4 108 119 119 117 108 109 116 116 115

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port #7

Port #8

Port # 9

130
125
120
115
110
105
100
95

[] 125-130
[] 120-125
[] 115-120
[3110-115
[3105-110
[] 100-105
[] 95-100

UNIT 2 Mill Traverse04 xls



MILL 2H 90% 1/5/2011

TEST INFORMATION:

DUCT DESIGNATION’
WORKSHEET NAME:

START/END TIMES OF TEST:
DATE OF TEST:

TYPE OF 3-D PROBE USED
TEST MATRIX: # OF PORTS:

# OF POINTS

TEST LOAD:

MILL 2H
UNIT 2 MILL TRAVERSE

8"22am/9:05am
4/16/2004

5’ C32831
9
36

87% FEEDER SPEED
93% PA

DUCT DESCRIPTION/PLANT CONDITIONS’
AMC Probes mounted in the throat of a venturi, Traverse ports 6" upstream
of AMC probes

Feeder Speed set @ 87%
PA @ 93%

TEST DATA: Traverse Flow Elem.

STD. TEMP. DEGREES F
STD. BAROMETRIC PRESSURE " Hg
DUCT HEIGHT/DIAMETER (INCHES)

DUCT WIDTH (INCHES)
AVERAGE TEMPERATURE DEGREES F

AVERAGE PRESSURE IN W C
ACTUAL BAROMETRIC PRESSURE "Hg                   I

% O2
% N2

% CO2
% CO

%A
% H20

AVERAGE DIFFERENTIAL PRESSURE IN. W. C.
FLOW ELEMENT COEFFICIENT

68
29 92
22 000
66.000
319
39 56
125.~8. t
20.95
78.09
0 O3
0 00
0 93
0 00
0.00
1.00

22.000
66.000

0 00
1.00

CALCULATIONS:
DRY MOLE FRACTION OF STACK

STACK PRESSURE "Hg
DRY MOLECULAR WT. OF STACK G~,S Lb / Lb -Mole
WET MOLECULAR WT. OF STACK GAS Lb ! Lb-Mole

STACK AREA SQ. FT
STACK VELOCITY FT/SEC

ACTUAL STACK VOLUME
DRY STANDARD VOLUMETRIC STACK FLOW
WET STANDARD VOLUMETRIC STACK FLOW

FLOW IN LBS/HR (wet)

GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU.FT.(wet)
GAS DENSITY AT ACTUAL CONDITIONS, LBS/CU FT.(dry)

GAS DENSITY AT STANDARD CONDITIONS, LBS/CU FT. (wet)
GAS DENSITY AT STANDARD CONDITIONS, LBS/CU.FT. (dry)

Traverse
1 000
28 289
28.97
28.966
10.083
124.136
75,102 00
48,136
48,136
216,993
................ ~

0.048155
0.048155
0.075132
0.075132

Flow Elem.
1.000

28 289
28.97

28.966
10.083

122.424
#######

47,473
47,473

214,004

%Difference

-1.38
-1.38
-1 38
-1.38

UNIT 2 MII~ Traverse04 xls



MILL 2H90% 11512011

I
UNIT 2 MILL TRAVERSE

Port #                                                                                                                                                                        gle J
#

g

9

I Average| Average
Average Average    Average

~Resultant Traverse Flow Element

UNIT 2 MIll Traverse04 x~s



MILL 2H 90% 1/5/2011

Port # ~ Port # 2 Port # 3 Port # 4 Port # 5 Po~t # 6 P~’t # 7 Port #8 Port # 9
Po{~t # 1 130 130 128 125 127 125 125 124 121
Po~t #2 131 129 130 124 126 125 125 123 123
pornt # 3 128 131 131 125 125 122 123 123 123
Point #4 118 124 125 121 117 114 116 122 112

Velocity profile at Traverse Location

Port # 1

Port # 2

Port # 3

Port # 4

Port # 5

Port # 6

Port # 7

Port #8

Port # 9

15
10

f== 130-135
[] 125-130
[] 120-125
E] 115-120
rq 110-115
[]105.110
[] 100-105

UNIT 2 Mill Traverse04 xJs



_AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WORK ORDER: 50271 REV:

TAG(S): MILL 2A

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

Given: Point # % Flow
Low 50
Mid 71

High * 100

Measured Reference
198,353 202,577
211,042 214,910
220,631 225,175

Transmitter Full Scale (Calibrated)."

I 237,000 |
Units oJMeas.: *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Point
Low
Mid

High

Measured Reference Eng. Units% Error
198,353 202,577 LBS./HR. -2.09
211,042 214,910 LBS.iHR. -1.80
220,631 225,175 LBS.iHR. -2.02

Correceted
Flow Eng. Units % Error

202,324 LBS./HR. -0.12
215,178 LBS./HR. 0.12
224,894 LBS./HR. -0.12

Uncorrected Full Scale = I 237,000 I LBS./HR.
Corrected Full Scale (using original max DP) =l 241,486I LBS./HR.

Gain =1 1.033
% Bias =l 0.52

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Po~t Measured Reference%Error %Error %Error %Error
Low 198,353 202,577 -2.1 -0.t -0.2 0.0
Mid 211,042 214,910 -1.8 0.1 0.1 0.3
High 220,631 225,175 -2.0 -0.1 -0.1 0.0

(Gain 1)
1.040
M1

202,282
215,223
225,002

(Gain 2)
1.039
M2

202,213
215,149
224,925

(Gain 3)
1.042
M3

202,508
215,462
225,252

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 198,353 202,577 LBS./HR.-2.09 202,577 LBS./HR. 0.00
2 211,042 214,910 LBS./HR.-1.80 214,910 LBS./HR. 0.00

Uncorrected Full Scale =l 237,000 [ LBS.iHR.
Corrected Full Scale (using original max DP) =l 240,237[ LBS./HR.

Gain = 0.991
% Bias = 3.63

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 198,353 202,577 LBS./HR.-2.09 202,282 LBS./HR. -0.15
2 211,042 214,910 LBS./HR.-1.80 215,222 LBS./HR. 0.15

UncorrectedFullScale:]237,000
[LBS.AtR.Corrected Full Scale (using original max DP)241,695 LBS./HR.

Gain:[ ,i,040~ /

Mass FlowMaster
Version 1.4

Copyright 2003
Air Momtor Corporation

1/5/2011
UNIT 2 Mill Tmverse04.xls

IP7 031757



AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WOtG.~ ORDER: 50271
REV:

TAG(S).- MILL 2B

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

Given: Point # % Flow
Low 50
Mid 71

High * 1 O0

Measured Reference
183,585 189,310
208,991 215,239
221,064 228,245

Transmitter Full Scale (Calibrated)."

I 237,000 I
Units oJMeas.." *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Point Measured Reference Eng. Units%Error
Low 183,585 189,310 LBS./HR. -3.02
Mid 208,991 215,239 LBS./HR. -2.90

High 22t,064 228,245 LBS./HR. -3.15

Correceted
Flow Eng. Uni~ %Error

189,104 LBS./HR. -0.11
215,473 LBS./HR. 0.11
227,996 LBS./HR. -0.11

Uncorrected Full Scale = [ 237,000 ] LBS./HR.
Corrected Full Scale (using original max DP) =] 244,521I LBS./HR.

Gain =[
Bias =[

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Point Measured Reference% Error
Low 183,585 189,310 -3.0
Mid 208,991 215,239 -2.9

High 221,064 228,245 -3.1

(Gain 1)
1.062 I
M1 % Error

189,192 -0.1
215,374 0.1
227,815 -0.2

(Gain 2)
1.063 I
M2 % Error

189,311 0.0
215,509 0.1
227,959 -0.1

(Gain 3)
t.065
M3

189,429
215,644
228,101

I
% Error

0.1
0.2
-0.1

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square too0

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 183,585 189,310 LBS./HR.-3.02 189,310 LBS./HR. 0.00
2 208,991 215,239 LBS.iHR.-2.90 215,239 LBS./HR. 0.00

Uncorrected Full Scale =1237,000I LBS./HR.
Corrected Full Scale (using original max DP) =1243,856I LBS./HR. % Bias 0.70

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 183,585 189,310 LBS./HR.-3.02 189,191 LBS./HR. -0.06
2 208,991 215,239 LBS./HR.-2.90 215,373 LBS./HR. 0.06

Uncorrected Full Scale =[237,000] LBS./HR.
Corrected Full Scale (using original max DP) =[244,238] LBS.AIR.

Mass FlowMaster
Version 1.4

Copyright 2003
Air Monitor Corporation

1/5/2011
UNIT 2 Mill Traverse04.xls
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AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WORK ORDER: 50271 REV.

TAG(S): MILL 2C

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

PoNt# %Flow Measured Reference
Low 50 187,299 194,395
Mid 71 253,877 261,874

High* 100 1 1

Transmitter Full Scale (Calibrated)."
237,000 [

Units ofMeas.: *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Point
Low
Mid

High

Measured Reference Eng. Units% Error
187,299 194,395 LBS./HR. -3.65
253,877 261,874 LBS./HR. -3.05

1 1 LBS./HR. 0.00

Correceted
Flow Eng. Units % Error

193,794 LBS./HR. -0.31
262,681 LB S./HR. 0.31

1 LBS./HR. -0.31

Uncorrected Full Scale = 237,000 [ LBS./HR.
Corrected Full Scale (using original max DP) = 245,219I LBS./HR.

Gain = 1.071
% Bias = 0.00

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

PoNt Measured Reference%Error %Error %Error %Error
Low 187,299 194,395 -3.7 -0.3 -2.2 -1.9
Mid 253,877 261,874 -3.1 0.3 -1.6 -1.3

High     1 1 0.0 3.5 1.6 1.9

(Gain 1)
1.071
M1

193,795
262,682

1

(Gain 2)
1.031
M2

190,203
257,814

1

(Gain 3)
1.038
M3

190,781
258,597

1

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 187,299 194,395 LBS./HR.-3.65 194,395 LBS./HR. 0.00
2 253,877 261,874 LBS./HR.-3.05 261,874 LBS./HR. 0.00

Uncorrected Full Scale =l 237,000 I LBS./HR.
Corrected Full Scale (using original max DP) =l 244,733I LBS./I-IR.

Gain =1 1.048
% Bias =l 1.81

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 187,299 194,395 LBS./HR.-3.65 193,795 LBS./HR. -0.31
2 253,877 261,874 LBS./HR.-3.05 262,682 LBS./HR. 0.31

UncorrectedFullScale:[237,000I LBS./HR-
Corrected Full Scale (using original max DP)245,220 LBS./HR.

Gain =l, :;5,1,071I

Mass FlowMaster
Version 1.4

Copyright 2003
Air Monitor Corporation

1/5/2011
UNIT 2 Mill Traverse04.xls
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AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WORK ORDER: 50271 REV."

TAG(S): MILL 2D

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

Given:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

Point # % Flow
Low 50
Mid 71

High * 100

Measured Reference
167,153 173,280
208,883 214,378

1 1

Transmitter Full Scale (Calibrated)."
| 237,000 I
Units ofMeas.: *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Correceted
Point Measured Reference Eng. Units% Error Flow Eng. Units % Error
Low 167,153 173,280 LBS./HR. -3.54 172,409 LBS./HR. -0.50
Mid 208,883 214,378 LBS./HR. -2.56 215,451 LBS./HR. 0.50

High 1 1 LBS./HR. 0.00 1 LBS./HR. -0.50

Uncorrected Full Scale = 237,000 I LBS./HR.
Corrected Full Scale (using original max DP) = 244,452[ LBS./HR.

Gain =] 1.064
% Bias =1 0.00

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Point Measured Reference% Error % Error % Error
Low 167,153 173,280 -3.5 -2.3 -1.8
Mid 208,883 214,378 -2.6 -1.3 -0.8

High 1 1 0.0 1.3 1.8

(Gain 1)
1.064 [
M1 % Error

172,411 -0.5
215,453 0.5

1 3.1

(Gain 2)
1.026
M2

169,323
211,595

1

(Gain 3)
1.036
M3

170,161
212,642

1

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 167,153 173,280 LBS./HR.-3.54 173,280 LBS./HR. 0.00
2 208,883 214,378 LBS./HR.-2.56 214,378 LBS.FrIR. 0.00

UncorrectedFullScale:] 237,000 I LBS./HR.Corrected Full Scale (using original max DP) 242,253 LBS./HR.
Gain--I 1.015I% Bias 2.95

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square roo0

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 167,153 173,280 LBS./HR.-3.54 172,411 LBS./HR. -0.50
2 208,883 214,378 LBS./HR.-2.56 215,453 LBS.iHR. 0.50

UncorrectedFullScale:]237,000
ILBS./HR.Corrected Full Scale (using original max DP) 244,455 LBS./HR.

Gain=l L064 ¯1

Mass FlowMaster Copyright 2003 1/5/2011
Version 1.4 Air Monitor Corporation UNIT 2 Mill Tmverse04.xls
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AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WORK ORDER: 50271 REV.

TAG(S): MILL 2E

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

Given:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

Point # % Flow
Low 50
Mid 71

High * 100

Measured Reference
188,976 195,837
221,600 228,853

1 1

Transmitter Full Scale (Calibrated)."

I 237,000 |
Units ojMeas.: *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL 1N % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Poin_~_t ! Measured Reference Eng. Units% Error
Low[ 188,976 195,837 LBS.iHR. -3.50
Mid 221,600 228,853 LBS./HR. -3.17

High 1 1 LB S./HR. 0.00

Correceted
Flow Eng. Units % Error

195,498 LBS.iHR. -0.17
229,248 LBS./HR. 0.17

1 LB S./HR. - 0.17

Uncorrected Full Scale = 237,000ILBS./HR.
Corrected Full Scale (using original max DP) = 245,180I LBS.IHR.

Gain =
% Bias =

1.070
0.00

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

(Gain 1)
1.070

PointI Measured Reference% Error M1
LowI 188,976 195,837 -3.5 195,499
Midl 221,600 228,853 -3.2 229,249
High 1 1 0.0 1

% Error
-0.2
0.2
3.5

(Gain 2)
1.032
M2

192,019
225,168

1

% Error
-1.9
-1.6
1.6

(Gain 3)
1.036
M3

192,345
225,551

1

% Error
-1.8
-1.4
1.8

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point #-I Measured Reference Eng. Units% Error Flow Eng. Units % Error

1188,976 195,837 LBS./HR.-3.50 195,837 LBS./HR. 0.00
221,600 228,853 LBS./HR.-3.17 228,853 LBS./HR. 0.00

Uncorrected Full Scale =1 237,000 I LBS./HR.
Corrected Full Scale (using original max DP) =[ 244,472[ LBS.IHR.

Gain=] 1.047 I
% Bias =1 1.72 I

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point#_lMeasured Reference Eng. Units %Error Flow Eng.Units %Error

188,976 195,837 LBS./HR. -3.50195,498 LBS./HR. -0.17
221,600 228,853 LBS./HR. -3.17229,248 LBS./HR. 0.17

Uncorrected Full Scale =I 237,000 ILBS./HR. Gain=I 1.070 I
Corrected Full Scale (using original max DP) =l 245,180I LBS./HR.

Mass FlowMaster
Version 1.4

Copyright 2003
Air Monitor Corporation

1/5/2011
UNIT 2 Mill Traverse04.xls
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AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WORK ORDER: 50271 REV:

TAG(S): MILL 2F

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

Given: Point # % Flow
Low 50
Mid 71

High * 100

Measured Reference
188,647 194,818
219,026 225,937

1 1

Transmitter Full Scale (Calibrated).
| 237,000 |
Units oJMeas." *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL 1N % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Point Measured Reference Eng. Units%Error
Low 188,647 194,818 LBS./HR. -3.17
Mid 219,026 225,937 LBS./HR. -3.06

High 1 1 LBS./HR. 0.00

Correceted
Flow Eng. Units % Error

194,709 LBS./HR. -0.06
226,064 LBS./HR. 0.06

1 LBS./HR. -0.06

Uncorrected Full Scale = [ 237,000 ] LBS./HR.
Corrected Full Scale (using original max DP) =[ 244,615! LBS.iHR.

Gain = 1.065
% Bias = 0.00

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Point Measured Reference% Error
Low 188,647 194,818 -3.2
Mid 219,026 225,937 -3.1

High 1 1 0.0

(Gain 1)
1.065
M1

194,709
226,064

1

I
% Error                                   % Error

-0.1
0.1
3.2

(Gain 2)
1.031
M2

191,577
222,428

1

% Error
-1.7
-1.6
1.6

(Gain 3)
1.032
M3

191,683
222,551

1

-1.6
-1.5
1.6

I

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 188,647 194,818 LBS./HR.-3.17 194,818 LBS.iHR. 0.00
2 219,026 225,937 LBS./HR.-3.06 225,937 LBS./HR. 0.00

Uncorrected Full Scale=i 237,000 ] LBS./HR.
Corrected Full Scale (using original max DP) =[ 244,363[ LBS./HR. Gain--[ 1.057% Bias 0.59

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units % Error Flow Eng. Units % Error

1 188,647 194,818 LBS./HR. -3.17 194,709 LBS./HR. -0.06
2 219,026 225,937 LBS./HR. -3.06 226,064 LBS./HR. 0.06

Uncorrected Full Scale =[237,000! LBS.iHR.
Corrected Full Scale (using original max DP) =l244,616 i LBS.iHR.

Mass FlowMaster
Version 1.4

Copyright 2003
Air Monitor Corporation

1/5/2011
UNIT 2 Mill Tmverse04.xls

IP7 031762



AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT. Inter Mountain Power

WORK ORDER: 50271 REV:

TAG(S)." MILL 2G

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

VOLU-probe/SS w/Temp Probe
CAMM
3-D

Given: Point# %Flow Measured Reference
Low 50 195,887 201,598
Mid 71 230,246 236,327

High* 100 1 1

Transmitter Full Scale (Calibrated)."
237,000 1

Units ofMeas.: *3-pt. K-Factors only.
LBS./HR. [ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Point_

Mid
High

Measured Reference Eng. Units% Error
195,887 201,598 LBS./HR. -2.83
230,246 236,327 LBS./ItR. -2.57

1 1 LBS./HR. 0.00

Correceted
Flow Eng. Units % Error

201,329 LBS./HR. -0.13
236,642 LBS./HR. 0.13

1 LBS./HR. -0.13

Uncorrected Full Scale = ] 237,000 ] LBS./HR.
Corrected Full Scale (using original max DP) =[ 243,584[ LBS./HR. % Bias

1.056
0.00

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Point Measured Reference%Error
Low 195,887 201,598 -2.8
Mid 230,246 236,327 -2.6

High     1 1 0.0

(Gain 1)
1.056
M1

201,329
236,642

1

% Error
-0.1
0.1
2.8

(Gain 2)
1.026
M2

198,440
233,247

1

% Error
-1.6
-1.3
1.3

(Gain 3)
1.029
M3

198,701
233,554

1

% Error
-1.4
-1.2
1.4

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point #. Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 195,887 201,598 LBS./HR.-2.83 201,598 LBS./HR. 0.00
2 230,246 236,327 LBS./HR.-2.57 236,327 LBS./HR. 0.00

UncorrectedFullScales[ 237,000 ILBS./HR.Corrected Full Scale (using original max DP) 243,164 LBS./HR.
Gain= 1.039 I

% Bias = 1.39 I
K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0(K-Factor Gain appl!.ed prio_r to ~quare ro0t).-

Corrected
Point # ] Measured Reference Eng. Units% Error Flow Eng. Units % Error

][ 195,887 201,598 LBS./HR.-2.83 201,329 LBS./HR. -0.13
2[ 230,246 236,327 LBS./HR.-2.57 236,642 LBS./HR. 0.13

Corrected Full Scale (using original max DP)243,584 LBS./HR.
Gain :[;! ii~0S~@;, I

Mass FlowMaster
Version 1.4

Copyright 2003
Air Monitor Corporation

1/5/2011
UNIT 2 Mill Tmverse04.xls
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AIR MONITOR
CORPORATION

K-FACTOR FLOW WORKSHEET
PROJECT." Inter Mountain Power

WORK ORDER: 50271 REV:

TAG(S): MILL 2H

Station:
Transmitter Model:
Traverse Probe Type:
Test Technician:

VOLU-probe/SS wiTemp Probe
CAMM
3-D

Given: Po~t# %Flow Measured Reference
Low 50 189,030 191,338
Mid 71 210,168 213,486

High* 100 213,585 216,574

Transmitter Full Scale (Calibrated):
237,000 ]

Units of Meas.." *3-pt. K-Factors only.

~ (Not used in 2-pt. Ks)

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain and Bias applied prior to square root)

Point Measured Reference Eng. Units%Error
Low 189,030 191,338 LBS./HR. -1.2l
Mid 210,168 213,486 LBS./HR. -1.55

High 213,585 216,574 LBS./HR. -1.38

Correceted
Flow Eng. Units % Error

191,527 LBS./HR. 0.10
213,275 LBS./HR. -0.10
216,788 LBS./HR. 0.10

Uncorrected Full Scale = [ 237,000 I LBS./HR.
Corrected Full Scale (using original max DP) =[ 240,841[ LBS./HR.

Gain =1 1.043
%Bias:l -1.06

K-FACTOR - 3 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Po~t Measured Reference%Error %Error %Error %Error
Low 189,030 191,338 -1.2 0.2 0.3 0.1
Mid 210,168 213,486 -1.6 -0.2 -0.1 -0.3

High 213,585 216,574 -1.4 0.0 0.1 -0.1

(Gain 1)
1.028
M1

191,676
213,109
216,574

(Gain 2)
1.030
M2

191,845
213,297
216,765

(Gain 3)
1.026
M3

191,507
212,921
216,383

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING WITH BIAS
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 189,030 191,338 LBS./HR.-1.21 191,338 LBS./HR. 0.00
2 210,168 213,486 LBS./HR. -1.55 213,486 LBS.iHR. 0.00

Corrected Full Scale (using original max DP)    241,506 LBS./HR.
Gain = 1.063

% Bias = -2.42

K-FACTOR - 2 POINTS - BEST FIT WHERE ERRORS ARE EQUAL IN % OF READING AND BIAS = 0
(K-Factor Gain applied prior to square root)

Corrected
Point # Measured Reference Eng. Units% Error Flow Eng. Units % Error

1 189,030 191,338 LBS./HR.-1.21 191,676 LBS./HR. 0.18
2 210,168 213,486 LBS./HR.-1.55 213,110 LBS./HR. -0.18

Corrected Full Scale (using original max DP)240,317 LBS./HR.

Mass FlowMaster
Version 1.4

Copyright 2003
Air Monitor Corporation

1/5/2011
UNIT 2 Mill Traverse04.xls

IP7 031764



August 19, 2003

ABB Inc.
Proposal No. U030304A Rev. 1

Mr. Sal Ferrara
Advanced Burner Technologies
350 Main Street, Suite 5
Bedminster, New Jersey 07921

Dear Mr. Ferrara,

ABB Inc. is pleased to offer our SafeFlameTM DFS Scanner System for use on your Low
Nox Burner. We propose our SafeFlameTM visible light fiber optic scanner for monitoring
the pulverized coal and class I oil lighters on forty eight (48) opposing wall fired low NOx
burners. The proposed scanner is an extremely rugged field proven device with nominally
11,000 in operation around the world today. A description of the scanner system is provided
in Attachment 1.

The proposed flame scanners are mounted in 2" ridged guide pipes. ABB has included with
this proposal packing glands that can be welded to the new burner front plate. This will
allow for removal and/or adjustment of the scanner guide pipe position in the burner.

Dimensional drawings of the flame scanner, guide pipe, and chassis are attached.

The hardware proposed below is for installation of the SafeFlame DFS electronics on each
burner deck. A window kit is installed in each chassis enclosure to allow for visual access
to scanner status without having to open the NEMA 4 enclosure.

BASE OFFER - SINGLE SCANNER PER BURNER

ITEM QTY

1 48

DESCRIPTION

SafeFlameTM Fiber Optic Flame Scanner:
¯ Cast aluminum housing
¯ Visible light photodiode board assembly
¯ 9 degree viewing angle lens
¯ High Temperature fiber optic cable
¯ ¼ turn stainless steel electrical quick disconnect on scanner

ABB Inc. Power Plant Automation

IP7 031765



2

4

5

6

7

8

9

48

48

48

16

16

9

15

2" Ridged scanner guide pipe mounting assemblies
¯ Stainless steel centering tip
¯ 2" schedule 40 pipe
¯ Cast aluminum cooling/purge air manifold

Guide pipe packing gland:
¯ For use with 3" NPT burner front plate opening
¯ Holds and seals 2" scanner guide pipe

Flame scanner connector cable assembly:
¯ ¼ turn stainless steel connectors, one end
¯ 50 foot scanner wire pigtail length
¯ ½" NPT connection for installation in liquidtite conduit
¯ Connector connection potted

SafeFlameTM DFS front access chassis each consisting of:
¯ Three (3) DFS sensor modules
¯ Two (2) blank module
¯ One (1) 115 VAC DFS power supply module
¯ One (1) front access 19" wide rack mount DFS chassis

SafeFlame DFS chassis enclosure:
¯ NEMA 4 construction
¯ Door window kit
¯ DFS chassis (item 5) factory mounted

SafeFlameTM DFS Instruction Manuals

Man-days, (8) hours/day, for startup & testing

Man-days, (10) hours/day, for plant training

ABB Inc. Power Plant Automation
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AVAILABLE OPTIONS

Option 1
ABB Inc. Technical Services Support is available in addition to support that is already
included for start-up, testing, and on-site training. Additional support services would be at
the prevailing rates at time of service. 2003 service rates as detailed in Attachment 2.

The home office for all ABB scanner service engineers is out of the ABB Windsor, CT
offices. The contact for scheduling service is John Iovino, 860-285-6784. Mr. Iovino co-
ordinates scheduled and emergency service based on available personnel at the time of
service.

Option 2
The SafeFlameTM Sensor Module Communication Server (SMCS) is available as an option.
This 19" rack mount device is a MODBUS slave that interfaces directly to a plant DCS
system and allows real time scanner data to be downloaded into the DCS system via. an RS-
232 or RS-485 MODBUS port. This allows scanner data to be presented to operating
personnel using existing DCS monitors and displays. The SMCS is not required for normal
scanner setup or operation and does not replace the dry flame contacts used for safety in the
Burner Management System. Refer to Attachment 1 for a scanner network configuration.

Each SMCS can be connected to a maximum of 6 SafeFlame~’M DFS chassis therefore; four
SMCS would be required for this installation. The SMCS would be mounted in four of the
DFS chassis NEMA 4 enclosures located in each of the boiler corners.

The price for four (4) optional SMCS is:
$10,000 USD

(Ten Thousand US Dollars)

Option 3

The SMCS offered in option 3 has a digital output that can be connected to a Personal
Computer rather than the DCS system. As an option, ABB offers a personal computer based
data trending and data archiving software package, called Flame Explorer, which can be
used with one or more SMCS. This package can be used to assist plant personnel in initial
setup of the scanners and monitoring during routine operation. This optional software

¯ package is $2,250 for a single client seat license.

The SafeFlame DFS modules can be programmed locally using the faceplate pushbuttons
and display. The Flame Explored software is not required for tuning the scanner system,
rather it is only a tool to make tuning easier.

ABB Inc. Power Plant Automation
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Option 4
If the scanners are properly located, redundant flame scanners should not be required for
reliable flame detection. (see notes and clarifications below).However, if redundant
scanners are desired the modified scope and pricing is:

ITEM QTY

1 96

DESCRIPTION

SafeFlamea’~ Fiber Optic Flame Scanner:
¯ Cast aluminum housing
¯ Visible light photodiode board assembly
¯ 9 degree viewing angle lens
¯ High Temperature fiber optic cable
¯ ¼ turn stainless steel electrical quick disconnect on scanner

96 2" Ridged scanner guide pipe mounting assemblies
¯ Stainless steel centering tip
¯ 2" schedule 40 pipe
¯ Cast aluminum cooling/purge air manifold

3     96 Guide pipe packing gland:
¯ For use with 3" NPT burner front plate opening
¯ Holds and seals 2" scanner guide pipe

96

32

Flame scanner connector cable assembly:
¯ ¼ turn stainless steel connectors, one end
¯ 50 foot scanner wire pigtail length
¯ ½" NPT connection for installation in liquidtite conduit
¯ Connector connection potted

SafeFlameTM DFS front access chassis each consisting of:
¯ Three (3) DFS sensor modules
¯ Two (2) blank module
¯ One (1) 115 VAC DFS power supply module
¯ One (1) front access 19" wide rack mount DFS chassis

6     16

9

SafeFlame DFS chassis enclosure:
¯ NEMA 4 construction
¯ Door window kit
¯ Two (2) DFS chassis (item 5) factory mounted

SafeFlamea’u DFS Instruction Manuals

ABB Inc. Power Plant Automation
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The price for the material detailed in the option 4 furnished upon request.

Option 5
Safe Flame DFS Spare Parts are offered at a 25% discount if purchased on the same
purchase order as the flame scanner system. The major spare parts and quantities
recommended for the base scanner system is shown in Table 1 along with the list price and
25% discounted price. The scanner head delivery is typically less than 5 weeks with the rest
of the components in stock, available for next day delivery.

Table 1 - Scanner System Dare Parts

4

6

4

C10-922XX-LP

C10-97252

C86-94639

Visible Light
Scanner

Cable/Connector
Assembly

DFS Sensor
Module

Assembly
DFS Power

Supply
4 amp pico fuses

$1,710.00

$291.00

$1,010.00

3 C86-80741 $800.00

6 C32-32012 $4.20

$1,282.50

$218.25

$757.50

$5,130.00

$1,309.50

$3,030.00

$600.00 $1,800.00

$3.15 $18.90
Total = $11,288

Price escalation on flame scanner replacement parts through 2010 is nominally 1% per year. In
addition the recommend spare parts, a detailed parts list is in Attachment 4.

NOTES AND CLARIFICATIONS

ABB experience on multiple air zone, wall fired coal burners has been that the coal flame
flicker frequency is much stronger in the inner air zone vs. any outer air zones. Since
background flicker frequencies do not change with the inner or outer air zone scanner
locations, any increases in measured flame flicker frequency improve the overall scanner
performance and makes the flame detection more robust. Therefore, ABB recommends the
flame scanners be installed in the inner air zone.

o The selection of one visible light scanner fiber optic scanner for both oil and coal flame
detection is based on the premise that; the oil flame shape and "color" does not change
dramatically during the transition between oil flame with no primary air (PA) flow to oil

ABB Inc. Power Plant Automation

IP7 031769



flame with primary air flow. ABB has observed on some coal burners with center mounted
oil lighters a dramatic change in the oil flame when PA is introduced. The oil flame changed
from a standard, turbulent oil flame, to a "gas like" laminar flow flame. When a change like
this occurs a visible light scanner is not the best choice for the oil lighter. When this occurs a
second, UV flicker scanner, should be added for oil flame detection. Based on phone
discussion between yourself and our Product Manager, Jim Niziolek, this oil flame shape
does not occur with the Advanced Burner Technologies Design and therefore, a single
scanner for both oil and coal will suffice for this application.

For this application ABB would recommend a nominal scanner purge airflow of 20 SCFM at
3 IN-WC static pressure. The purge/cooling air specification for the existing ABB
FLAMON UW scanners calls for 15 SCFM at 10 IN-WC above furnace pressure. On past
FLAMON to SafeFlame fiber optic scanner retrofits the existing purge air system has been
more than sufficient to keep the scanners cool and the existing fans have not been changed.
Therefore, if the existing scanner air system provides clean purge air it should not need to be
replaced with the 48 scanner system. ABB would however, like the opportunity to review
the existing scanner fan specifications to insure the capacity is sufficient.

Detailed temperature specifications for the flame scanner fiber cable, scanner head, and
electronics is in Attachment 1.

Ten time per second the DFS sensor module runs system diagnostics from the scanner head
photodiode to the microprocessor A/D converter. In the unlikely event a problem is detected
the flame relays in that sensor module will de-energize and a fault will be indicated on the
face of the scanner sensor module. These diagnostics include:

5.1.

5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.
5.10.

ROM memory (on power up)
RAM memory (on power up)
Positive power supply low
Negative power supply low
A/D failure
Sensor positive supply short
Sensor negative power supply short
Input signal high
No input signal
Frequency over range

The highest background flicker frequencies, are created from opposed wall lighters during
initial start-up of the boiler. As coal is introduced into the boiler the background flicker
decreases to 0 Hz. The SafeFlame DFS Sensor module has two flame relays. If desired, one
flame relay can be set with trip points commensurate with the background conditions
observed during start-up while the other can be adjusted for conditions observed during
normal coal operation. In this fashion the scanner system will provide the flame
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discrimination required while allowing the system to be as forgiving as possible to firing
system perturbations or flame shape changes.

7. There are no specific routine maintenance requirements. Scanner maintenance is basic:

7.1. As needed - If scanner intensity drops within 10% of the trip point, the scanner should
be removed and the lens cleaned. If clean purge air is supplied to the scanner, this
cleaning may not be needed except as a preventative measure after an extended outage.

7.2. During outages
7.2.1. If burner work is to be performed removed scanner to avoid mechanical damage
7.2.2. Inspect and clean lenses if necessary after and extended outage
7.2.3. Periodically blow dirt and dust from electronics
7.2.4. Periodically check tightness of all terminations

One or more of the following technical personnel will supply support to the proposed scanner
system design:

Jim Niziolek
Paul Chase
Bill Clark
Amie Piellucci

Product Manager 860-285-6775
Chief Engineer, Scanners860-285-6762
Production/Quality Manager 860-285-9402
Project Engineer           860-285-6871

27 years experience
35 years experience
25 years experience
25 years experience

EXCLUSIONS

The following items are not included as part of this offer and are the responsibility of others.

¯ Mounting, installation, and wiring of new hardware
¯ Connection of the scanner flame outputs to the BMS system
¯ Scanner cooling air system piping
¯ Guide pipe installation in burner
¯ BMS system changes

REFERENCE LIST

A list of user contacts is in Attachment 3.

DELIVERY

Standard delivery is 10-12 weeks ARO.
shop loading at time of order.

Expedited delivery may be available depending on

ABB inc. Power Plant Automation
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TERMS

Payment terms are net 30 from invoice. Invoices to be issued upon shipment.

Standard ABB Inc. Terms and Conditions apply and are attached.

Pricing quoted is subject to acceptance within 120 days of date of quotation.

Prices include shipping (except freight for spares will be pre-paid & billed at cost).

I thank you for this opportunity to quote our SafeFlameTM DFS System for your coal fired
application. If you have any questions on this offer or other questions regarding the scanner
system hardware, please feel free to call me at 860-285-6895 or our Product Manager, Jim
Niziolek at 860-285-6775.

Respectfully Submitted,

Sam Good
Proposal Specialist

ABB Inc
2 Waterside Crossing
Suite 200
Windsor, CT 06095

ABB Inc. Power Plant Automation
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Unit 2 Outage 2004
BOILER/AIR HEATER MODIFICATIONS

Outage Coordination Plan

~ Coordinator Project Support
I. Platen Superheat Addition Dave Hahn Long, view

Dean Wood
Coordination Issues
The platen surface and OFA ports will be installed in essentially an identical manner to Unit 1.
Longview NDE inspectors will be engaged during both shifts in the platens and the OFA areas.
TEI will be the prime contractor and will locate directly west of Unit 2.

Materials will be staged on the 9th and 14th floors beginning approximately 1/12/04.

Maintenance/Operations Support
We would like to discuss the possibility of Mntnce support for contract direction on the night
shift further, if the offer is still on the table. If boiler washdown is required, we request that this
occur in early January to avoid interference with several projects.

Safety tags and associated group sheets will be held by either Dave Hahn or Phil Hailes for this
work.

II. Overfire Air System Phil Hailes Bemell Warner
Mnt. Supv. (I)
Ken Nielsen

Coordination Issues
The OFA system will be installed in essentially an identical manner as Unit 1 except that the
structural modification work and certain aspects of the OFA ducting system will begin a full
month earlier, in mid-January. The other major exception is a reorientation of the port duct and a
redesign of the OFA damper linkage geometry.

Materials for this work will be staged on the gth and 9t~ floors beginning approximately 1/12/04.

Maintenance/Operations Support
We would like to discuss the possibility of Mntnce support for contract direction on the night
shift further, if the offer is still on the table. If boiler washdown is required, we request that this
occur in early January to avoid interference with several projects.

Safety tags and associated group sheets will be held by either Dave Hahn, Phil Hailes and Ken
Nielsen for this work.

III. Burner Replacement Howard Hamilton Bernell Warner
Mnt. Supv. (I)
Jerry Finlinson
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Coordination Issues
Burner assemblies and associated hardware will be staged in the outer areas of floors 5 through 8,
at both the front and rear of the boiler, beginning approximately January 12th. Preparation of
appropriate access up the back of the boiler will be coordinated with Maintenance to ensure an
acceptable, permanent design of this accessway.

Existing burner parts, that Mnt. has no need of, will be stockpiled for pickup by Western Metals
Inc.

Maintenance/Operations Support
We would like to discuss the possibility of Mntnce support for contract direction on the night
shift further, if the offer is still on the table. If boiler washdown is required, we request that this
occur in early January to avoid interference with several projects.

Safety tags and associated group sheets for this ,,,cork will be held by Howard Hamilton and Jerry
Finlinson.

IV. Air Heater Modifications Bret Kent Mnt. Supv (II)
Harlan Fennemore

Coordination Issues
This modification consists of rebuilding the secondary air heater rotor and replacing the existing,
tri-level design with an improved two level design. The air heater materials will be routed
through the Fan Room bays and up through the air heater access ports. Materials will be
removed by the same path. Existing air heater parts, that Mnt. has no need of, will be stockpiled
for pickup by Western Metals Inc.

Maintenance/Operations Support
We would like to discuss the possibility of Mntnce support for contract direction on the night
shift further, if the offer is still on the table. If boiler washdown is required, we request that this
occur in early January to avoid interference with several projects.

Safety tags and associated group sheets for this work will be held by Bret Kent.

V. Boiler External NDE & Drum Mods. Dean Wood Longview
SMS Contractor
Dave Hahn

Coordination Issues
The boiler external NDE scope has already,been4ssued to Mnt./Outage planning. The boiler
drum modifications will be completed in the same manner as Unit 1. Scaffold for the boiler
external NDE work will begin on approximately February 16th, as usual. The boiler NDE scope
will be detailed in the outage inspection listings published in mid-January as normal.

Maintenance/Operations Support
Safety tags and associated group sheets for this work will be held by Dean Wood.
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WO#
SUB

000

O05

012

015

020

021

022

025

026

027

030

031

038

TEI     TEI
EST FINAL

$14000

$2283 $2039

$474 $408

$29453

$3232 $3562

$5153 $5602

$9356

$54579

$16164

$5720

$25858

$4232

$6464

176968

WO 9396033-00
INSTALL 48 LOW NOX BURNERS

PO/CONTRACT 04-45618
SPEC 45618

ACCOUNT 00-2SBX-402
1 st

REQ

200214

200214

200214

200144

200214

200214

200214

200214

200214

200214

200214

201214

201214

2nd POA
REQ

200375 002

199841 001

200476 004

200477 005

200474 003

200520 006

200606 007

200681 O08

200682 009

200719 010

200813 012

200101 013

201513 014

COMMENTS

MDFY RESTRICTERS IN U2 COAL PIPE

DCS I/O CABINET PLATF 5v~t FLOOR

AIR TEST TUBING 1 s:r 16 BURNERS

UI&2 FURNACE RW ACCESS WAY

RMVE AND REPLACES ABT SEAL RINGS

DONUTS TO SEAL GAPS INGNTR/SCNNR

MDIFY PACKING GLAND ABB SCANNER

LABOR FOR IBAM TO PITOT TBE PIPING

MAT’L FOR IBAM TO PITOT TBE PIPING

REFURBISH 48 COAL VALVES

INSTALL VERTICAL FUEL DIFFUSERS

MODIFY HFDs BACK CHARGE

APLY BLU RAM TO BURNER CROTCHES

016

018

015

015

019

012

PURCHASE ORDER ITEMS SEPARATE FROM WORK RELEASE ITEMS

$808

$740

$8088

$32

$11380

$959

$816

$816

$816

200153

200144

200484

200485

200133

200162

04-37477-L2

04-37477-L4

04-37477-L1

04-37477-L3

PROVE DAMPERS ON 48 BURNERS

REPAIR TWO DAMAGED BURNER RODS

2-TON CHAIN HOIST FOR RW ACCESS

SHACKLE SPPRT 2-TON CHAIN HOIST

ESTIMATED 169 TUBE REPAIR WELDS

AIR TEST TBNG 32 RMNING BURNERS

IP7 031775



036 $75000] 199527 ] 04-37722 INSTALLING ABT BAFFLE SYSTEM

WO#
SUB

000

OO5

015

25

26

30

TEI
EST

$14000

$2283

$29453

$54579

$16164

$25858

142337

WO 9396033-00
INSTALL 48 LOW NOX BURNERS

PO/CONTRACT 04-45618
SPEC 45618

ACCOUNT 00-2SBX-402
MINUS BACK CHARGE AND MAINTENANCE
TEI

FINAL

$2039

1 st

REQ

200214

200214

200144

200214

200214

200214

2nd POA
REQ

200375 002

199841 001

200477 005

200681 008

200682 009

200813 012

COMMENTS

MDFY RESTRICTERS IN U2 COAL PIPE

DCS I/O CABINET PLATF 5rn FLOOR

U1 &2 FURNACE RW ACCESS WAY

LABOR FOR IBAM TO PITOT TBE PIPING

MAT’L FOR IBAM TO PITOT TBE PIPING

INSTALL VERTICAL FUEL DIFFUSERS
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From:
To:
Date:
Subject:

Jerry Finlinson
Sal Ferrara
2/2/2004 1:56:09 PM
ABT burner thermocouples and tubing welds

Sal,
Now that we have the new burners on site, we see how to install the

thermocouples.
The tubes are pre installed and we slide the thermocouples down the tubes.
The one at the
burner tip has some bends near the end. I hope that the thermocouple is able
to go around those
bends, otherwise it won’t make it to the end of the tube.

On the pitot tube manifold, the tubing bends look nice, but they appeared to
use brass T’s instead of
stainless T’s and the welding job looks poor. See attached photo. What can
you do to improve that? Leaks there
will cause errors in our air flow measurement, so we need these to be good
welds. It will be difficult to
access inside the duct for repairs.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/3/2004 4:48:07 PM
Welding of Burner Air flow Monitor Tubing

Darrel please advised on the feasibility of welding this tubing and what it
would cost to heli-arc the 16 burners on site and a cost per burner should
additional burners required this work that are being shipped in.

This is only and inquiry at this time.

CC : James Nelson; Jerry Finlinson; Phil Hailes
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From:
To:
Date:
Subject:

James Nelson
Howard Hamilton
2/3/2004 8:11:40 AM
Fwd: ABT burner thermocouples and tubing welds

We need to let ABT know right away that the tubing welds/brazes are very poor
and need immediate improvement, drop by.

>>> Jerry Finlinson 2/2/2004 1:56:02 PM >>>
Sal,

Now that we have the new burners on site, we see how to install the
thermocouples.
The tubes are pre installed and we slide the thermocouples down the tubes.
The one at the
burner tip has some bends near the end. I hope that the thermocouple is able
to go around those
bends, otherwise it won’t make it to the end of the tube.

On the pitot tube manifold, the tubing bends look nice, but they appeared to
use brass T’s instead of
stainless T’s and the welding job looks poor. See attached photo. What can
you do to improve that? Leaks there
will cause errors in our air flow measurement, so we need these to be good
welds. It will be difficult to
access inside the duct for repairs.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/9/2004 8:22:38 AM
RE: Leaking Pitot Tube Fittings

Howard,
We’re checking on the weld procedure and I’ll get back to you on that.
The shop will pressure test the remaining burners prior to shipping to
insure you’ll find no more leaks in the field.
Sal

..... Original Message
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 5:05 PM
To: sal@advancedburner.com
Cc: Jerry Finlinson; James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Leaking Pitot Tube Fittings

All 16 ABT Burners received to date have been air tested. Of the 16
burners tested only 4 did not leak. There was a total of 31 leaking
connections found which is a failure rate of 8.9%

The attached Excel sheet calls out the location of each leading
connection. Note that 6:00, ii:00 and 2:00 refer to the location of the
Pitot tube connections standing outside of the front plate and looking
down toward the throat of the burner.

Please review and advise.

IPSC requests that all leaks be repaired by Heli-Arc. IPSC is working
with TIE to come up with a final procedure, but tentatively it would
read as follows:

i. Heat all fittings that have leaked until the silver brazing is soft
enough to remove the fitting that has been leaking from the tube it is
attached to. For a cross this would mean 4 connections would have to be
addressed.

2. Clean all of the silver braising material from the fitting and tube
and reinstall.

3. Run a nitrogen purge through the tubing while Heli-Arcing the
fitting to the tubing with 316E filler rod.

4. Perform an air test to verify the integrity of the welding.

The tubing is .5" OD, .162" wall and 316L stainless steel. The fittings
are 316 stainless steel.

"’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, "’Phil Hailes’" <Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/12/2004 8:38:32 AM
FW: Brazing Procedure

Howard,

Click on the web site below for the brazing procedure PCW used.

Sal

..... Original Message .....
From: Tom Smith [mailto:tomsmith@pcwfab.com]
Sent: Thursday, February 12, 2004 10:02 AM
To: Sal Ferrara
Subject: Brazing Procedure

Sal, Here’s the link for J.W. Harris’ web page on brazing procedure.
We used these same guidlines in the brazing of the "IBAM" tubing and
fittings. Please let us know if there’s anything else you need.

Tom Smith     (PCW)

http://www.jwharris.com/jwref/procs/
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/6/2004 12:21:51 PM
Fwd: RE: Gouge in Tubing to Pitot Tube

Darrell: Add this to the repair work that will need to be done to the Pitot
tubes. We are in contact with ABT and should hopefully have a repair
recommendation by next week.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/6/2004 10:02:35 AM >>>
Howard,
We advised the shop to take better care and make sure the remaining
burners are checked to insure there aren’t any more gouges in tubes.
Heli-arc is how we would recommend fixing the gouge. You shouldn’t even
need a nitrogen purge with an experienced welder.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 04, 2004 2:45 PM
To: sal@advancedburner.com
Cc: Jerry Finlinson; James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Gouge in Tubing to Pitot Tube

1/2" 316L stainless steel tubing to Pitot tube has a gouge that was done
during fabrication. The gouge appears to have been made with a grinder.

The gouge is deep and appears to be through the tube wall.

TEI advises that they can run a nitrogen purge through the tubing and
heli-arc the gouge.

Please review and advise.

CC: James Nelson; Jerry Finlinson; Phil Hailes
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Fro~L:
To :
Date :
Subject :

Howard Hamilton
sal@advancedburner.com
2/4/2004 12:45:03 PM
Gouge in Tubing to Pitot Tube

1/2" 316L stainless steel tubing to Pitot tube has a gouge that was done
during fabrication. The gouge appears to have been made with a grinder.

The gouge is deep and appears to be through the tube wall.

TEI advises that they can run a nitrogen purge through the tubing and heli-arc
the gouge.

Please review and advise.

CC:             James Nelson; Jerry Finlinson; Phil Hailes;
ssteede@teiservices.com
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From:
To:
Date:
Subject:

Howard Hamilton
Alan Dewsnup
3/13/2004 9:36:38 AM
Sub Work Orders

Please write sub work orders to 03-96033-00 for the following items for Unit
#2 Burner installation:

i. Installation of ABT Opti-Flow burner windbox baffles. Baffles are to be
placed in and around all 48 burners. This work is to be performed by TEI as
and extra.

2. Installation of a step to access the Outer Damper Drive, new ABB Scanner
and igniters on the new ABT Burners. These item are located up higher on the
burner then they were in the old B&W burners. This work is to be performed by
TEI as an extra.

3. Patch holes in the crotch above and below the burners. There are
approximately 30 burners that have holes in their crotches that need to be
repaired by welding in a new plate to cover the gap. This work is to be
performed by TEI as and extra.
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
3/2/2004 2:38:02 PM
Contract 04-45606, Windbox Perforated Plates

Howard,

Following perforated plate for installation in the burner windboxes, 4’
x I0’ sheets-ll gauge, have shipped from McNichols Co.:

27 sheets, 48% open area, from Chicago via CCX (800-755-2728), tracking
no. 949854813

24 sheets, 60% open area, from LA via FED-X (800-463-3339), tracking no.
715131165

The rest of the perforated plate, 50 sheets, 40% open area, will be
shipping tomorrow. I will provide you with the truck information then.

I am in the process of ordering the remaining material for installation
in the burner windboxes (qty 12, 4’ x i0’ sheets-ll gauge plate and
angles for stiffening). All windbox material is carbon steel. Drawings
showing locations of plate are currently being finalized and I will
forward them to you as soon as they are released to me.

Regards,

Sal

CC:              "James Nelson" <JIM-N@ipsc.com>, "Phil Hailes"
<Phil-H@ipsc.com>, "Tarkel Larson" <tarkel@advancedburner.com>
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From: Howard Hamilton
To: ssteede@teiservices.com
Date: 3/1/2004 11:31:56 ~/q
Subject: Baffle Plates for ABT Burners

Tarkel advises me that all of the testing has been completed for out burners
and they know where the baffles are to be installed and what type of baffle to
use.

ABT will be sending out gross amounts of material as listed below and TEI will
need to cut and fit it according to drawings schematics ABT will be sending
out.

ABT should have an eta for the materials listed below along with a date for
when we should have the drawings by this afternoon.

Gross Materials to be sent:

I. 50 4’x8’ sheets of 40% open steel plate i0 gage.

2. 27 4’x8’ sheets of 48% open steel plate i0 gage.

3. 24 4’x8’ sheets of 60% open steel plate i0 gage.

4. 12 4’x10’ sheets of solid steel plate i0 gage

The above represents 3700 ft2 of material or about 464 ft2 per windbox.

CC : James Nelson; Phil Hailes; Tarkel Larson
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From:
To:
Date:
Subject:

Howard Hamilton
sal@advancedburner.com
12/31/2003 1:57:55 PM
Burner Gaskets

Will ABT be providing the gasket and fasteners between the existing IPSC 90
degree elbow and burner pup that includes the ABT flow distribution device
which are being fabricated by an ABT vendor and being sent separate from the
burners.

If not please advise the gasket and fastener hardware required to make this
connection. Reference drawing 03008-100-A00-D0 (Sections A-A and B-B) .

James Nelson; Jerry Finlinson; Phil Hailes;
tdraper@centry.net; tsteede@teiservices.com
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From:
To:
Date:
Subject:

Howard Hamilton
Phil Hailes
2/11/2004 2:59:57 PM
Fwd: Update on Coal Valves 02/09/04

FYI

>>> Howard Hamilton 2/11/2004 2:57:33 PM >>>
Alan Dewsnup was able to get a detail drawing of the coal valve connection
from B&W that should help clarify the coal valve work.

Jim, Alan and I meet with Alan on Monday (2/09/04) to give him a better idea
of what is required by TEI concerning the installation of the coal valves
after they have been removed.

Basic highlights of this meeting are as follows:

i. TEI is to place the coal valves so that Alan can inspect them on Monday
Morning (02/09/04).

2. Alan will be inspecting the valve seat and the valve disk.

3. Alan will mark the valve seats and the valve disks that will need to be
replaced on Monday (02/09/04).

4. Jim will see that the valve seats are wired to the coal valve so the Alan
can easily view them.

5. There will be 96 valve seats on site for the outage so that all of the coal
valves can have their valve seats replaced if required.

6. There are only 24 valve disks on site and if more are required to be
replaced Maintenance will need to refurbish the work disks and get them back
to TEI for placement.

7. Jim need only call Alan when he is ready for the gaskets, valve seats and
valve disks required for this work. Alan will order them out of the Warehouse
and have them placed on a pallet and delivered to TEI.

8. Alan will include several gallons of glue to assist in placing the gaskets.

9. Alan has stagged 30 gallons of Hi-Temp RTV also. This RTV is to be used to
place the VFD for the ABT Burners. This material can be delivered at the same
time that the coal valve materials are brought to TEI.

Note that the SIN’s attached show that some of the gaskets-have yet to-arrive.

Alan Dewsnup; James Nelson
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
3/3/2004 1:24:50 PM
Fasteners for The Coal Valve

Most of the fasteners for the burner coal valves have been stripped and need
to be replaced.

I got with Alan Dewsnup this morning and requested that the following
fasteners be order to replace all of the bolts in the coal valve.

i. 768 bolts 3/4" diameter x 2-1/2" long, unc with nut and lock washers, Grade
5 or 8.

2. 1152 bolts 3/4" x 3-3/4" long diameter, unc with nut and lock washers,
Grade 5 or 8

Alan has ordered the above and advises that all but 400 of the 3-3/4" bolts
will arrive tomorrow and the reaming 400 will arrive on Friday.

Alan will see that they are delivered to the West Unit 2 elevator and he will
contact me or TEI (X6630) when they are staged.

CC: Alan Dewsnup
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From:
To :
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/3/2004 2:15:42 PM
Inspection of coal valves

I have requested that Alan Dewsnup inspect all 48 stop coal valves on Monday
Morning, March i.

Alan will mark the coal valves that will need to have the seal plate assembly
replaced.

This will let us know if we have enough seal plates on hand and how many if
any Maintenance will have to machine.

Can you give be a cost not to exceed so that a requisition can be written for
staff approval and Purchasing can issue the required paper work for and extra
to the TEI Burner Contract. Assume that 24 valve seal plates will have to be
replaced.

CC : Alan Dewsnup; James Nelson; Phil Hailes

IP7 031790



From:
To:
Date:
Subject:

Alan Dewsnup
Hamilton, Howard
2/25/2004 5:00:44 PM
Update on burner parts.

Howard,

I took a tour in Receiving. Today the last 32 gaskets arrived, sn 13236. I,
as a result of our meeting today, ordered 15 additional 22" dresser coupling
rubber gaskets. We may need a few if we disturb the burner supply pipes much.

I will have the items delivered to the TEl trailer tomorrow. Any other
items, get in touch.

Alan
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
1/9/2004 6:26:31 PM
Coal Stop Valves

The attached photos show all of the part required to overhaul the Coal Stop
Valve.

Alan Dewsnup (IPSC Planner) has order the required parts.

Bin numbers are shown where the items can be located except for the swing
valve dish 13099, refernece photo for status of same.

Contact me when you are ready to order out these items.

This is Time and Material work. Please give me and cost not to exceed and I
will start the paper work required for this extra work.

CC : Alan Dewsnup; James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/18/2004 12:08:59 PM
Delivery of Parts and Materials for Coal Valve and Burner Elbow

Darrell please advise Jim Roberts of the Following:

i. Alan Dewsnup is making arrangements for the delivery of parts and materials
for the Coal Valves and Burner elbows for Thursday, February 26th.

2. Alan will see that the parts and materials are delivered to TEI’s Trailer
on pallets Thursday, February 26th. Jim will need to make arrangements to have
it taken into the building from this point.

The following parts and materials will be delivered next Thursday (2/26/04):

i. 48 gaskets 13236 located on the lower end of the coal valve between the
coal valve and burner piping flange.

Note: Alan advised that the gaskets are scheduled to arrive on site Wednesday,
February 25th.

2. 48 gaskets 13223 located on top of the ceramic valve seat 13099 that is
located on top of the coal valve. Alan advised that the gaskets are on site
and binned in the GSB Warehouse.

3. 48 gaskets 13220 located on the bottom of the ceramic valve seat 13099 that
is located on top of the coal valve. Alan advised that the gaskets are on site
and binned in the GSB Warehouse.

4. 48 ceramic valve seats 13099 located on top of the coal valve and
sandwiched between the gaskets in item 2 and 3 above. Alan advised that the
ceramic valve seats are on site and binned in the GSB Warehouse.

5. 3 five gallon buckets of Hi-Temp RTV to be used to place the VFDs. Alan has
six buckets or 30 gallons available if required.

6. 6 cans of anti-seize. We will required that all bolts be given an
application of anti-seize. Alan advises that there is more in stock if
required.

7. 4 gallons of glue to be used to hold the gaskets listed above in place.
Alan advises that there is more in stock if required.

8. 48 throw away brushes to be used to apply the glue to the gaskets called
out above.

9. 6 Utility brushes to apply anti-seize to the bolts.

i0. 24 five gallon plastic buckets to store bolts, nuts and washer taken off
the 48 elbows and coal valves.

ii. 4 trowels for the application of Hi-Temp RTV to the coal elbows.
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12. A bundle of rags for clean up of the RTV, glue and anti-seize.

Note: The swing valve plates 58875 and the rubber ring sets 10686 that fit
into them will not be release by Alan until he has done and inspection of the
48 coal valves on Monday, March i. Maintenance is working this week to have
24 valve plates 58875 ready to go by the outage. Alan anticipates the 48
required rubber ring seats will be on site by the end of today.

Note: The bolts, nuts and washers for the upper end of the coal elbow are to
be provided by ABT. Presently this material along with the VFDs and HFDs will
not arrive until next week sometime.

Alan: I increased the anti size from what we discussed, because of the
fasteners to the pup and the rags were added for cleanliness.

CC: Alan Dewsnup; Hugh Loukinas
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/10/2004 12:23:10 PM
Fwd: Hi temp red RTV -

Darrell:

This is in response to the requirement that Hi-Temp RTV be used on the back
side of the VFD and this material will not be supplied by ABT.

A bucket is 5 gallons so 30 gallons have been set aside for the 48 burners.

When Jim Roberts wants the gaskets, seats and disks for the coal piping he can
have this 30 gallons of RTV delivered also. He need only call Alan (6855) and
he will order out these parts and RTV and see that they are placed on pallets
and delivered to TEI.

>>> Alan Dewsnup 2/10/2004 10:49:20 AM >>>
Howard, I have ordered against your lead Burner WO 96033-0, (6 ea) buckets of
this material. It is staged and ready for delivery when you need it.
Alan

CC : Alan Dewsnup; James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
1/7/2004 3:40:21 PM
Re: Boiler Swing valve isolation disks.

Darrell Steede: this will bring the total number of disks available for the 48
coal valve to 24. Maintenance feels that this will more than cover any disks
that will need to be replaced for the coal shut-off valves. If more are
required Maintenance has obligated to machine more valve as soon as they are
notified that more are needed.

Alan has advised that the disks for the burners will be provided for before
any replacements are make on the Pulverizer swing valves.

>>> Alan Dewsnup 1/6/2004 9:47:46 AM >>>
Howard, I have spoke with Dale Hurd and have been allowed by him to order in
twelve more blank valve disks which we will machine and have ready for your
and my needs during the upcoming Unit 2 Outage.
If you have any other questions, get in touch.    Alan

CC : Alan Dewsnup; James Nelson; Phil Hailes

IP7 031796



From:
To:
Date:
Subj ect :

Howard Hamilton
Jackcscott@msn.com
5/4/2004 8:35:12 AM
Budgetary Estimate Unit 1 Turning Vanes

Received your budgetary estimate of $492,444.00 for installing turning vanes
in the Secondary Air Duct and Windboxes for Unit i.

Request that the $492,000 be broken down into the following areas. IPSC many
not want to install turning vanes in certain areas.

i. Vanes and Division wall in the air heater region as called out on Page 1 of
2 of the January 28th, 2004 Air Flow Sciences Corporation Letter and Figure 1
attached to this letter. Estimate to include east and west air heaters in Unit
i.

Budgetary Estimate: $

2. Large vanes and division wall near wind boxes as called out on Page 2 of 2
of the January 28th, 2004 Air Flow Sciences Corporation Letter and Figure 5
attached to this letter. Estimate to include east and west windboxes in Unit
i.

Budgetary Estimate: $

3. Small vanes and straightening grid at inlet to windboxes as called out on
Page 2 of 2 of the January 28th, 2004 Air Flow Sciences Corporation Letter and
Figure 9 attached to this letter. Estimate to include east and west windboxes
in Unit i.

Budgetary Estimate: $

CC : James Nelson; Phil Hailes
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From:
To:
Date:
Subj ect :

Howard Hamilton
ssteede@teiservices.com
4/14/2004 12:45:30 PM
Cost Estimate for Unit 1 Secondary Air Duct Turning Vanes

Darrell, provide an estimate to fabricate and install turning vanes located in
the secondary air duct. Estimate to be used for budgeting money for the 2005
spring outage. IPSC is also planning to install the baffles in the 8 windboxes
as was done in this years outage. We have material and labor charge to
reference for the baffles.

Note the following:

i. Attached find four marked ll"x17" B&W secondary air drawings. The drawings
were marked to show the turning vanes in sectional and plan views. There is
also a detail drawing showing section W-W which is the pipe brace that passes
thru tuning vane MI< #2.

2. Attached find four ll"x17" ABT Drawings for turning vanes MK #i, ~ #2,
#3 and MK #4.

3. Attached find seven B&V plant arrangement drawings ii" x 17" showing plan
views of all four burner elevations, the operations and 4th floor. A section
view of the burner are has also been included.

4. Attached find eighteen ABT 8-1/2" x 11-1/2" drawings showing the shop
details of the turning vanes and the plate support brackets.

5. The tuning vane plates need to be bent off site by a fabricator. TEI should
not depend on having IPSC’s plate bender available.

6. Turning vanes F!K #6 and MK #5 call for a new dividing wall to support one
end of the turning vanes. ABT has not designed the dividing wall yet and
probably will not for another 2 months. I would imagine that it is probably a
1/4" plate running the full depth of the turning vane with 4" or 5" channel
used as stiffeners. Take a conservative WAG at this dividing wall as IPSC
needs to have and estimate by early next week.

7. I have talked to several steel suppliers and they advise me that they
figure steel to be up 30% to 50% by the end of the year. Be sure to pad you
material estimate accordingly.

8. All of the above documents and this cover letter were FedExed to you on
Wednesday, April 14

CC : James Nelson; Phil Hailes
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From:
To:
Date:
Subj ect :

Howard Hamilton
Jackcscott@msn.com
5/12/2004 7:37:30 AM
Estimate Breakdown

We have yet to receive a breakdown of the estimate into the three areas
requested for the Unit 1 Turning vanes.

When do you expect to forward this breakdown?

CC : James Nelson; Phil Hailes
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From:
To:
Date:
Subj ect :

"Sal Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
5/4/2004 12:01:24 PM
RE: Turning Vane Details

Howard,
We are planning to have these details complete by June i, 2004. I’ll let you
know if there is any change in this schedule.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, May 04, 2004 ii:i0 AM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes
Subject: Turning Vane Details

I have not heard back from you concerning a schedule to have the detail
drawings for the turning vanes, division walls and straightening plates
for the secondary air duct and the windboxes.

When do you plan to release these drawings?

This message scanned for viruses by CoreComm

CC:              "Alan Paschedag" <alan@advancedburner.com>, "Phil Hailes"
<Phil-H@ipsc.com>, "James Nelson" <JIM-N@ipsc.com>
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From:
To :
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
4/19/2004 10:41:28 AM
Secondary Air Duct Turning Vanes and division walls.

Darrell:

I was advised by Sal Ferrara today there are many more turning vanes required
in the Secondary Air Duct than the eight I sent to you last week.

Sal sent me a schematic of all of the turning vanes and division walls
recommended by Air Flow Science Corporation.

I sent out the 14 page report from Air Flow Science today along with the three
B&W drawings showing the duct work over the air heaters by FedEx.

Let me know if you have enough information to make a budgetary estimate IPSC
can use for the turning vanes and division walls for the Spring Outage. ABT
is looking to have details for the turning vanes, division walls and supports
by 6/1/04. Jim needs a rough estimate for budgeting by early next week. If we
need to fine tune the estimate we will send you the ABT drawings as soon as we
receive them.

Request that the estimate be broken down into the following three areas. IPSC
may want to forgo or postpone some of these.

i. The turning vanes and division walls for the air heaters see Figures 1 thru
4.

2. The turning vanes and division walls down stream of the air foils see
figures 5 thru 8. I sent you drawings last week for this work. However the
division wall was not shown in the details.

3. The turning vanes and straightening plates at the inlet of each of the
windbox levels see figures 9 thru 14.

CC: James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
sal@advancedburner.com
5/4/2004 9:10:19 AM
Turning Vane Details

I have not heard back from you concerning a schedule to have the detail
drawings for the turning vanes, division walls and straightening plates for
the secondary air duct and the windboxes.

When do you plan to release these drawings?

CC : James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/20/2004 1:25:58 PM
Fwd: RE: Donut for Lighters

Please put together an estimate for the donuts for the igniter piping along
with the donuts for the ABB Scanner. This would be three sets of donuts two
for the igniter and one of the ABB Scanner. The Igniter donut that fits up to
the front plate of the burner shall be sealed welded to the igniter and the
front plate. The donut for the igniter that penetrates the back plate of the
outer damper shall be stitch welded on the outside of the donut only, the
inside diameter of this donut shall not be welded, but needs to be a close fit
with no more that 1/16th inch gap. The donut for scanner opening in the back
plate of the outer damper shall have a stitch weld on the outer diameter and
no welding on the inner diameter, but shall maintain a close fit with no more
that 1/16th inch gap.

>>> James Nelson 2/20/2004 10:28:50 AM >>>
What is the recommended clearance for these penetrations? Yes we should
probably get a quote from Darrell to add these rings.

>>> Howard Hamilton 2/20/2004 9:02:18 AM >>>
Will this be and extra to TEI to make the rings? Also with a donut there will
be two welds instead of one the outer weld on the ring should be and extra?

Is this work backchargable to ABT?

Please advise as TEI should make the donuts next week and I will need to issue
a work release asap.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/20/2004 8:49:15 AM >>>
Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 AM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
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the hole in the ABT Burner is 6"

IPSC has a couple of outer lighter sleeves in inventory and placed them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.

CC : James Nelson; Phil Hailes
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From:
To:
Date:
Subj ect :

Howard Hamilton
James Nelson; Phil Hailes
2/20/2004 9:02:18 AM
Fwd: RE: Donut for Lighters

Will this be and extra to TEI to make the rings? Also with a donut there will
be two welds instead of one the outer weld on the ring should be and extra?

Is this work backchargable to ABT?

Please advise as TEI should make the donuts next week and I will need to issue
a work release asap.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/20/2004 8:49:15 AM >>>
Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 AM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6".

IPSC has a couple of outer lighter sleeves in inventory and placed them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’James Nelson’" <JIM-N@ipsc.com>, "’Howard Hamilton’"
<howard-h@ipsc.com>
Date: 2/20/2004 12:01:40 PM
Subject: RE: Donut for Lighters

Your right, we should have told you what we were doing due to lack of
information. We were on such a fast track to meet the delivery
requirements, we missed communicating this to you.
The only other penetration through the burner front plate is the scanner
hole. We provided a 3" NPT pipe nipple which is the requirement ABB gave
us for connecting their scanner assembly. Please let me know if
something is missing from ABB’s supplied equipment.
Sal

..... Original Message .....
From: James Nelson [mailto:JIM-N@ipsc.com]
Sent: Friday, February 20, 2004 12:17 PM
To: sal@advancedburner.com; Howard Hamilton
Cc: tarkel@advancedburner.com; Phil Hailes; ssteede@teiservices.com
Subject: RE: Donut for Lighters

This may explain the ignitor hole size but why are the other
penetrations so large? Also in the future we need to know the impact of
any information you lack. We will always try our best respond if we
understand the impact and the time frame.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/20/2004 8:49:15 AM
>>>

Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6"
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IPSC has a couple of outer lighter sleeves in inventory and placed
them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.

CC:              <tarkel@advancedburner.com>, "’Phil Hailes’" <Phil-H@ipsc.com>,
<ssteede@teiservices.com>
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/20/2004 8:53:19 AM
RE: Donut for Lighters

Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 AM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6".

IPSC has a couple of outer lighter sleeves in inventory and placed them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.

<tarkel@advancedburner.com>, "’James Nelson’" <JIM-N@ipsc.com>,
"’Phil Hailes’" <Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From:
To:
Date:
Subject:

James Nelson
Howard Hamilton; Salvatore Ferrara
2/20/2004 10:17:24 AM
RE: Donut for Lighters

This may explain the ignitor hole size but why are the other penetrations so
large? Also in the future we need to know the impact of any information you
lack. We will always try our best respond if we understand the impact and the
time frame.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/20/2004 8:49:15 AM >>>
Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 A~
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6"

IPSC has a couple of outer lighter sleeves in inventory and placed them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.

CC: Phil Hailes; ssteede@teiservices.com;
tarkel@advancedburner.com
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From:
To:
Date:
Su~j ect :

Howard Hamilton
ssteede@teiservices.com
2/10/2004 12:36:40 PM
Fwd: RE: Rolled Hoop Replacement

Darrell:

Develop an extra for this work and I will get it started so you are issue a
POA.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/10/2004 12:14:45 PM >>>
Howard,
We are supplying L2"x3"xl/4" rolled angles so you will be gaining 1/4"
of adjustment. You won’t need the new angles until you are installing
the burners however you can cut the tacks on the rolled hoop Item i0 in
the meantime and discard it. The new rolled angles will be shipping with
the last truck load (maybe some partials earlier.
We are revising the installation notes on the field assembly drawing to
account for this change. Attached is a WORD file with the revised notes
as they will appear on the drawing.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, February I0, 2004 10:50 AM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Rolled Hoop Replacement

ABT is proposing to replace the rolled hoop item i0 on ABT drawing
03008-100-A02-D2 with a rolled L2"x2"xl/4. The existing hoop is 2 3/4"
wide 1/4" rolled plate. This would mean that we will be loosing 3/4" of
adjustment in the horizontal direction. Would it not be better to roll

Please advise.
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From:
To:
Date:
Subject:

Howard Hamilton
Kathy Barnes
5/13/2004 1:32:35 PM
Material Received for WO 03-96033-09

Seal rings supplied by ABT to replace incorrectly manufactured rings for
burners have been received and installed on the 48 unit 2 burners.

Reference: Contract 04-45618, Work Release 04-45618-03 and Pay Authorization
04-43618-19.

CC: James Nelson
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REMOVAL AND INSTALLATION NOTES:

THE FOLLOWING INSTRUCTIONS ARE SUGGESTIONS. THE SEQUENCE MAY
BE MODIFIED TO ACCOMIDATE WORK FLOW, EQUIPMENT AVAILABLE,
AND SKILL LEVELS OF THE WORKMEN.

UNLESS NOTED OTHERWISE ALL WELDS ARE CARBON STEEL TO CARBON
STEEL.

1. REMOVE ELBOW
2. INSTALL VFD ITEM 3 (VERTICAL FUEL DISTRIBUTOR) PER DRAWING

03008-500-A03-0 IN EXISTING ELBOW
3. DISCONNECT SEAL AIR PIPING, OIL, AIR LINES AND ALL

ELECTRICAL LEADS
4. REMOVE EXISTING SCANNERS, DISCARD.
5. REMOVE EXISTING OIL IGNITER AND SET ASIDE FOR REUSE
6. REMOVE INSULATION AND LAGGING AROUND EXISTING

BURNER FRONT PLATE
7. REMOVE EXISTING BURNER AND DISCARD
8. REFERENCE B&W DRAWING 294359E. REMOVE ITEM e AND GRIND WELDS
FLUSH TO THE EXISTING CASING WELD RING.
9. BREAK TACK WELDS OF SUPPORT RING, ITEM 10 AND SEAL RING ITEM 11
10. DISCARD ITEM 10 (ROLLED RING) AND REPLACE WITH NEW ANGLE
RING SHIPPED SEPERATLY.
11. INSTALL NEW BURNER. SEE DRAWING 03008-100-A01-FW

AND 03008-100-A01-RW FOR BURNER LOCATION AND SPIN.
ITEM 11 SHOULD BE KEPT IN POSITION ON THE TIP.

12. CENTER BURNER IN FURNACE WALL OPENING AND LEVEL
AND PLUMB BURNER. LOCATE TIP PER SIDE VIEW.

13. INSTALL BURNER CROSSOVER SUPPORT ITEM 9
(03008-100-A03-D07) AND SUPPORT END GUIDE ITEM 15
(03008-100-A03-D08), CENTER ITEM 15 ON ITEM 9 TUBING,
WELD AS SHOWN IN SECTION D-D. SHIM TO FIT TO EXISTING
SUPPORT RAILS. COMPETE WELDING PER SECTION D-D.

14. LOCATE SUPPORT RING, ITEM 10, AGAINST WINDBOX WALL.
TACK WELD TO WINDBOX AND BURNER FRONT PLATE

15 CENTER ITEM 11 ON THE TIP, AND TACK IN PLACE TO THE EXISTING
CASING WELD RING
15. INSTALL COAL ELBOW & HORIZONTAL FUEL DISTRIBUTOR

ASSEMBLY PER DETAIL B.
16. THE BURNER CAN BE MOVED UP TO 1/4" IN ANY DIRECTION TO FIT UP
WITH THE EXISTING COAL PIPE ATTACHMENT.
17. FINISH WELDING FRONT PLATE AND SUPPORT RING IN PLACE SEE
DETAIL "C".
18. FINISH WELDING BURNER FRONT AND SUPPORT RING PER DETAIL C
19. INSTALL FLAME SCANNER PER ABB DRAWING:

902-2491-AA
STNRD-B232666-107
STNRD-D232665-025
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STNRD-D232677-002
STNRD-00-D623232-000-00I

20. INSTALL OIL IGNITER PER THIS DRAWING AND B&W DRAWING
294359E

21. INSTALL T/C LEADS PER MANUFACTURERS INSTRUCTIONS.
22. MAKE ALL OIL AND AIR CONNECTIONS.
23. MAKE ALL ELECTRICAL CONNECTIONS FOR THERMOCOUPLES,

AND MAIN FLAME SCANNER.
24. INSULATE AND LAG BURNER FRONT
25. STROKE ALL OPERATORS TO MAKE SURE THAT THEY FULLY OPEN AND
CLOSE WITH NO BINDING.
26 AFTER DRAFT FANS HAVE BEEN STARTED CAREFULLY TIGHTEN

ALL PACKING GLANDS TO STOP ANY LEAKS AROUND SHAFTS
(DO NOT OVER TIGHTEN). RECHECK ALL OPERATORS
FOR MOVEMENT.
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From:
To:
Date:
Subject:

Howard Hamilton
Kathy Barnes
5/11/2004 1:33:06 PM
Re: Past Due P.O. 04-45618-9/Line 1

Kathy: All of the materials for this work release have been received and
installed in Unit 21 for the IBAM System.

I do not know if this will make a difference but 04-45618-9 is a work release.
Looking at FYI and
WO 03-96033-26 I see that work release 04-45618-24 has been written for the
same material.

>>> NANCY BENNETT 5/11/2004 10:17:15 AM
This Purchase Order currently shows an open status. If this Purchase Order has
been completed to your satisfaction, please notify Warehouse Receiving via
e-mail. This is required to enable the Warehouse to receive and close out this
Purchase Order. Outstanding invoices cannot be paid until the Purchase Order
is closed. When email is sent to the Warehouse, please CC the buyer.

Thank you

NANCY BENNETT

CC : Nancy Bennett
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From:
To:
Date:
Subject:

Howard Hamilton
Les Lovell
4/5/2004 8:27:04 AM
Return of Blu Ram

Request that 14 boxes of Blu Ram be returned.

Blu Ram to be returned was on PO #04-37016 and charged to WO 03-96033-00.

The 14 boxes in question are on a pallet in the staging area located North of
the GSB Warehouse.
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From:
To:
Date:
Subj ect :

Howard Hamilton
Alan Dewsnup
3/13/2004 9:36:38 AM
Sub Work Orders

Please write sub work orders to 03-96033-00 for the following items for Unit
#2 Burner installation:

i. Installation of ABT Opti-Flow burner windbox baffles. Baffles are to be
placed in and around all 48 burners. This work is to be performed by TEI as
and extra.

2. Installation of a step to access the Outer Damper Drive, new ABB Scanner
and igniters on the new ABT Burners. These item are located up higher on the
burner then they were in the old B&W burners. This work is to be performed by
TEI as an extra.

3. Patch holes in the crotch above and below the burners. There are
approximately 30 burners that have holes in their crotches that need to be
repaired by welding in a new plate to cover the gap. This work is to be
performed by TEI as and extra.
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/4/2004 1:32:15 PM
Fwd: Burner Repair Procedure

Darrell: I will print out copies of the drawing and bring them over for you to
review and give an estimate for this repair extra.

>>> "Chuck Onaitis" <chuck@advancedburner.com> 2/4/2004 12:54:10 PM >>>
Howard:

Attached is a repair proceedure for the damaged drive mechanism on the ABT
burners.

We have arranged for two sections of Acme Threaded rod to be shipped to you on
one of the trucks with the burners.

I have included two additional drawings in Slolidworks e-drawing format. A
free viewer is available on the Solidworks website, which will allow you to
view the parts in 3-D, and manipulate the viewing angle.

Please direct your questions to me and copy Sal.

Chuck Onaitis
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350 MAIN STREET, SUITE 5
BEDNMISTER, NJ 07921

Phone: 908-470-0470
FAX. 908-470-0479

www.advanc edburner.com

ADVANCED ~,
B U R N E R
TECH NOLOGIE$~

Feb 4, 2004

Repair Procedure for Damaged Sleeve Damper Drives

1    Operate the drive, if it operates smoothly with no "hard" spots as the
sleeve damper moves no repairs will be necessary. If it binds do the following.

2    Check the drive support channel to make sure it is square to the burner
front plate. A variation of up to 1/16" is acceptable in both directions. If it exceeds
this, contact ABT for further directions. It may require replacement of the entire
drive unit.

3    Determine where the drive rod is bent and cut it off 1" beyond the bend, or
just beyond the end of the threaded section.

4    Unbolt the ratchet drive support brackets from the frame, remove the bent
threaded section and discard it.

5    Inspect the ratchet drive for damage. If it is damaged, contact ABT for a
replacement unit.

6 Cut a new section from the threaded rod furnished by ABT, the same
lengthas the section cut off in #3.

7    Grind a weld prep on both ends of the pieces to be joined, align the two
sections so that they are straight, and weld them together with a full penetration
weld. (Both pieces are carbon steel)

Reinstall the ratchet drive and support brackets.

9    Check the operation of the drive to assure that it operates smoothly, with
no binding.

Attachments: 03008-300-A00-D0
03008-600-A03-0

AIR REGISTER ASSEMBLY
RATCHET DRIVE ASSEMBLY

Charles C. Onaitis

Cc: Sal Ferrara
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/3/2004 5:00:29 PM
Fwd: Burner damage as received at Intermountain

Darrell: Note that Jim shows two bent rods in his photos. I Know that the one
rod is on CW4 which is located on the 7th floor rearwall, but I have not seen
the second rod. ABT is sending in two rods.

>>> James Nelson 1/30/2004 2:39:25 PM >>>
Peter,
I appreciate your response in dealing with the shipping restraint issues.
As you will note in the attached photos the shipping supports on three or four
of the first eight burners delivered were buckled under. The damage to the
respective plates appears to be only slight. Also at least two of the outer
damper actuation rods are bent at the front. ( in the area of the threads
Other contact damage appears at first glance to be slight also.

Joel, Sal, Tarkel:
I spoke with tarkel moments ago. I appreciate Tarkel and Joel getting things
underway to address the issue. You are all welcome to inspect them personally
at any time you choose. Unless we notify you otherwise we would intend to
have TEI correct the problems and settle up with ABT for the cost of repairs.

Please let me know of any issues that need to be addressed in order for the
corrections to the burners to be made on site.

Please provide any specific guidance you feel would be required in correcting
the issues as we have described them and as shown in the attached photographs.
We will certainly contact you if we feel we need any guidance in the course

of repair.

We will notify you if Howard finds anything more significant with a thorough
inspection on Monday. We will get TEI to give a number to repair the affected
burner components and let you know what the work will entail.
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From:
To:
Date:
Subject:

"Chuck Onaitis" <chuck@advancedburner.com>
"Howard" <howard-h@ipsc.com>
2/4/2004 1:00:38 PM
Burner Repair Proceedure

Howard:

Attached is a repair proceedure for the damaged drive mechanism on the ABT
burners.

We have arranged for two sections of Acme Threaded rod to be shipped to you on
one of the trucks with the burners.

I have included two additional drawings in Slolidworks e-drawing format. A
free viewer is available on the Solidworks website, which will allow you to
view the parts in 3-D, and manipulate the viewing angle.

Please direct your questions to me and copy Sal.

Chuck Onaitis

CC:              "Sal Ferrara" <sal@advancedburner.com>, "Phil Hailes"
<Phil-H@ipsc.com>
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From:
To :
Date :
Su~j ect :

Howard Hamilton
Alan Dewsnup
3/13/2004 9:36:38 AM
Sub Work Orders

Please write sub work orders to 03-96033-00 for the following items for Unit
#2 Burner installation:

i. Installation of ABT Opti-Flow burner windbox baffles. Baffles are to be
placed in and around all 48 burners. This work is to be performed by TEI as
and extra.

2. Installation of a step to access the Outer Damper Drive, new ABB Scanner
and igniters on the new ABT Burners. These item are located up higher on the
burner then they were in the old B&W burners. This work is to be performed by
TEI as an extra.

3. Patch holes in the crotch above and below the burners. There are
approximately 30 burners that have holes in their crotches that need to be
repaired by welding in a new plate to cover the gap. This work is to be
performed by TEI as and extra.
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~ro~:

Date:

Subj ect :

Howard Hamilton
Bernell Warner
4/28/2004 10:51:44 AM
Drawing Changes for Rear Wall Access Hoists

Make the following changes to the drawings listed. These changes pertain to
the installation of the furnace rear wall access way installed during the Unit
2 outage.

P&ID Drawing changes:

IBSA-MI014 - Show the access way, support bent and hoist, add the new
equipment number for the 2 ton electric chain hoist IBSA-HOI-B6A to the
equipment table at the top of the drawing. I will add the hoist number in
DataTrak as soon as it becomes available.

IBSA-MI011, IBSA-MI012 and IBSA-MI013 - Show the access way in each of these
drawings.

2BSA-MI014 - Show the access way, support bent and hoist, add the new
equipment number for the 2 ton electric chain hoist 2BSA-HOI-B6A to the
equipment table at the top of the drawing. I will add the hoist number in
DataTrak as soon as it becomes available.

2BSA-MI011, 2BSA-MI012 and 2BSA-MI013 - Show the access way in each of these
drawings.

Changes to Existing Structural Steel Drawings:

IBSA-S6057, IBSA-S6067, IBSA-S6077 and IBSA-S6087 - Show steel that was added
for the access way.

IBSA-S6057, IBSA-S6067, IBSA-S6077 and IBSA-S6087 - Show steel that was added
for the access way.

Add new AutoCad Drawings to the B&V Drawing List:

Drawing 03-96033-15 sheet 1 of 3, Drawing 03-96033-15 sheet 2 of 3 and Drawing
03-96033-15 sheet 3 of 3 were developed to show the installation of the access
way in Units 1 and 2.

Assign drawing number for Unit 1 to this set of three drawings: IBSA-S6XXXA,
IBSA-S6XXXB, IBSA-S6XXXC.

Assign drawing number for Unit 2 to this set of three drawings: 2BSA-S6XXXA,
2BSA-S6XXXB, 2BSA-S6XXXC.

Pam and Jon C. will be changing 1 line drawings to show the power hook up for
the two electric chain hoists called out above and adding electrical drawing
if required. Brad Thompson is the Planner over the installation of the hoists

, which arrived on Monday, April 26th. The hoist are presently stored two
boxes located in Receiving.
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Brad Thompson; Jon Christensen; Pam Bahr
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From:
To:
Date:
Subj ect :

Roger Frazier
Hamilton, Howard
4/22/2004 3:12:12 PM
Electric Chain Hoist

Two electric chain hoists have arrived, and are staged in receiving, between
the boiler tubing.

P.O. 04 - 38762

W.0. 03-96033-15
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From:
To:
Date:
Subject:

Howard Hamilton
Brad Thompson; Jon Christensen;
4/28/2004 4:53:35 PM
New Hoist in DataTrak

Pam Bahr

I have assigned equipment numbers IBSA-HOI-B6A and 2BSA-HOI-B6A in DataTrak
for the two new hoist to be installed for the rear wall access way.

The Harrington 2 ton chain hoist are in Receiving.

Brad note that I assigned the hoist with serial number 3ASY8262-2322 to unit 1
and the hoist with serial number 3BSYI271-2636 to unit 2.

Jon - Information pertaining to the electrical and motor I leave for you to
fill in.

Brad - Information on lubrication I leave for you to fill in. Contact me and I
will see that this information is placed in DataTrak when you decide how you
want to lubricate.
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From:
To :
Date :
Subj ect :

Howard Hamilton
Nancy Bennett
2/28/2004 4:31:33 PM
BOA 04-45618-005

Why does this POA have listed for unit price "Advise"

Please advised.

CC: James Nelson
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From:
To:
Date:
Subject:
Installation

Howard Hamilton
ssteede@teiservices.com
2/9/2004 4:20:21 PM
Fwd: ABT/Intermountain (I0354G01) -- Delivery Status & Test

Darrell: FYI

>>> <james.m.clark@us.abb.com> 2/9/2004 8:42:47 AM >>>

Hello Jerry, 2 items:

i) Scanner material delivery status -- You should have received all
items except the (48) scanner packing glands. Most items have shipped
no later than 1/23/04 (and some as early as 12/4/03). The packing
glands are scheduled to ship tomorrow, 2/10/04.

2) Installation -- We see no problem with a single test fit-up of (i)
scanner while the burners are staged on the deck. However, we do not
recommend that you permanently install any ABB equipment beyond the
guidepipes before the burners are attached to the burner front. There
is much too high a probability of damage otherwise.

Regards -- Jim

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/07/2004
12:10 PM

02/07/2004

12:10 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To : James M. Clark/USIMS/ABB@ABB_US01
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<Phil-H@ipsc.com>

detectors and fiber

"Bill Morgan" <BILL-M@ipsc.com>, "Howard

<howard-h@ipsc.com>, "James Nelson"

Christensen" <JON-C@ipsc.com>, "Ken Nielson"

<KENNETH-N@ipsc.com>, "Phil Hailes"

Subject: Estimated delivery of flame scanner

optics?

James,
We’d like to try mounting some of the flame scanner fiber optics

and detectors on our burners while they are staged on the burner deck to
ensure that they fit properly and to measure how far from the end of the
tube the fiberoptic is located, we may also need to order additional
fittings for the cooling air connection.

Would you recommend that we install the thermocouples and flame
scanners on the burners prior to moving them into position or wait until
after they are installed? We’d prefer to do it with them sitting on the
burner deck as we have better access.

Can you give us the estimated ship date of the detectors and remainder
of the equipment?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670

jerry-f@ipsc.com
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/11/2004 2:00:23 PM
Fwd: IBAM purge air supply

Darrell: FYI

Hugh: Give to Isely

>>> Jerry Finlinson 2/7/2004 8:58:57 AM >>>
Ken/Bill,
This week I walked down IBAM purge air supply with Hank Johnson and Dave Reit
GSL. There is a 2 inch air supply header around the boiler on the 5th 7th and
9th LVL’s. Dave proposed to use 1.5 inch copper tubing down the front side
from 9th floor to pick up all 4 IBAM panels and back side up from 5th floor on
1.5 inch header. It would be more consistentr to come down from the 9th floor
on both front and rear to make it more consistent. Please let Dave know that.

We’ll have a i" T off the header through filters and 3/4 flex hose to IBAM
panel. We thought that in the location of the IBA~ panels, it’s not so hot,
so the 3/4 inch brake hose would make a good flex connection rather than using
stainless flex, which costs much more. Dave will purchase the materials for
this installation, except the filters, which Jim Knapp has ordered.

Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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From:
To :
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/17/2004 1:29:50 PM
Fwd: Operations Release Date

The "Operations Release Date" is March 23, 2004 at 7:00 AM not the date shown
below that was sent out earlier.

>>> Howard Hamilton 2/17/2004 10:19:02 AM >>>
I have talked to James Nelson and have been advised the that the "Operations
Release Date" is March 3, 2004 at 7:00 AM.

This is the date that determines whether TEI gets a bonus for beating the
schedule or a penalty for not meeting the schedule.

To avoid a penalty TEI must have the burners operational on or before this
date.

CC : James Nelson; Phil Hailes
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From:
To :
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/9/2004 4:46:00 PM
Fwd: RE: Welding Clarification

Darrell: FYI - I guess they can weld them any way they want to.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/9/2004 7:59:19 AM >>>
Howard,

Stitch welding these components is in accordance with our design
requirements. Some may be stitch welded on either the outside or the
inside. The welds you called "spot welds" are actually "tack welds" that
are just done to line up the parts during fabrication, then later stitch
welded either on the inside or outside.
There is no reason, performance or mechanical, that the components be
fully welded.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 7:15
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes
Subject: Welding Clarification

Attached photo shown stitch welding of the burner throat.

Our question is why these burner throat seams were stitch welded and
not fully welded for their entire length. In fact the the two shroud
welds are spot welded.
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/19/2004 7:29:13 AM
Fwd: U2 Flame Scanner status febl8 2004

This afternoon Jerry and ABB representative will bring over a tube to fit it
up in one of the burners. Jerry tells me he has talked to you about this.

Will you want all 48 tubes delivered know or will you want to wait until the
outage?

Would there be and atvantage to install the tube before the outage.

>>> Jerry Finlinson 2/18/2004 6:54:19 PM >>>
Bill,

Just as I was about to go, Jon C tells me that you had some questions.
So here are the answers.

I got a call from Harry Duhalik today asking me to try placing a scanner in
position on the burner to make sure they fit correctly. I tried to track down
the shipment. The FedEx Freight website said they were still in SLC, but
later I got an email that we received them on Monday. So tomorrow I’ll go
find them and do the fit test.

Mike Tolar is doing the training class. He is going to be coming back 25March
to do the commissioning and startup.
He’s giving us lots of tips and things to check out before he arrives. I’m
going to run my drawings by him tomorrow on the wiring details. He thinks it
will take 5-7 days after startup to get it all tuned and set up, so he’ll stay
as long as it takes.

He’s also reviewing how to install and insert them, so that will be good.

We’ll review with TEI how to install the guide pipes, as soon as I find them
tomorrow.

Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: Hugh Loukinas

IP7 031832



From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/17/2004 10:19:02 AM
Operations Release Date

I have talked to James Nelson and have been advised the that the "Operations
Release Date" is March 3, 2004 at 7:00 AM.

This is the date that determines whether TEI gets a bonus for beating the
schedule or a penalty for not meeting the schedule.

To avoid a penalty TEI must have the burners operational on or before this
date.

CC : James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
Pam Snyder
1/9/2004 2:43:36 PM
Sunday Delivery of OFA Steel

Darrell Steede has advised that a load of structural steel for the OFA System
will probably arrive on site this Sunday, January ii, 2004.

Darrell has directed the truck drive to use the phone at Post 3 to contact
Security to let the truck on site.

I have authorized this delivery with Security.

Contact Darrell at:

Cell 251-402-0095
Homes 864-2287

Darrell will come on site to unload this truck upon begin contacted.

CC: James Nelson; Phil Hailes
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From:
To:
Date :
Subj ect :

Howard Hamilton
Sylvan Lovell
2/24/2004 12:16:45 PM
Burner Front Sprinkler Piping

After further consideration TEI has decided it will not be necessary to remove
the sprinkler piping for the front and rear burners.

IPSC Safety will isolate the burner front sprinkler system and shut it off on
Saturday Morning, February 28th.

Should TEI accidently damage the burner front sprinkler piping during the
outage they will notify IPSC immediately so that IPSC Safety can inspect and
repair the damage.

CC : James Nelson; Phil Hailes; ssteede@teiservices.com
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From:
To:
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/19/2004 3:12:30 PM
Removal of Sprinkler Piping

I talked to Sylvan Lovell this morning and asked if it would be possible to
remove the burner front sprinkler piping for the front and rear of the boiler.

Sylvan advised that he needs to take a closure look but at first blush it
would appear that Safety would be able to remove the sprinkler piping.

Sylvan stated that if he decides that the sprinkler piping could be removed he
will have his people do it Saturday morning February 28, 2004.

The attached photos show the piping in question.

CC : James Nelson; Jerry Finlinson; Phil Hailes; Sylvan Lovell
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From:
To:
Date :
Subj ect :

James Nelson
Howard Hamilton
2/19/2004 3:59:36 PM
Re: Removal of Sprinkler Piping

If this is going to be an interference issue for Safeway or TEI, I’m confident
we could get special permission to do it the day before. Let me know.

>>> Howard Hamilton 2/19/2004 3:12:30 PM >>>
I talked to Sylvan Lovell this morning and asked if it would be possible to
remove the burner front sprinkler piping for the front and rear of the boiler.

Sylvan advised that he needs to take a closure look but at first blush it
would appear that Safety would be able to remove the sprinkler piping.

Sylvan stated that if he decides that the sprinkler piping could be removed he
will have his people do it Saturday morning February 28, 2004.

The attached photos show the piping in question.
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From:
To :
Date :
Subj ect :

Howard Hamilton
James Nelson
2/20/2004 8:01:46 AM
Re: Removal of Sprinkler Piping

TEI asked to see if the piping could be removed. It will be in the way of
rigging the old burners out and the new burners in. It could be worked around
but with the flurry of activity going on I’m sure it would be damaged. Best to
have it removed.

>>> James Nelson 2/19/2004 3:59:36 PM >>>
If this is going to be an interference issue for Safeway or TEI, I’m confident
we could get special permission to do it the day before. Let me know.

>>> Howard Hamilton 2/19/2004 3:12:30 PM >>>
I talked to Sylvan Lovell this morning and asked if it would be possible to
remove the burner front sprinkler piping for the front and rear of the boiler.

Sylvan advised that he needs to take a closure look but at first blush it
would appear that Safety would be able to remove the sprinkler piping.

Sylvan stated that if he decides that the sprinkler piping could be removed he
will have his people do it Saturday morning February 28, 2004.

The attached photos show the piping in question.

IP7 031838



Sub~ e~ :

Howard Hamilton
Sylvan Lovell
1/9/2004 3:27:31 PM
Temporary Ladders

Attached are photos of the two ladders you requested to resolve the safety
issue when the stairway from floor 5 to 8 located on burner rearwall east
side.

Pleaser review ladders and hang safety signs as required.

TEI will install ladder cages if you direct them too. I requested that they
contact you prior to fabricating them as OSHA does not required cages on
ladders under 20ft.

The stairway for the 5th to the 8th floor will not be removed until we have an
official shipping schedule from ABT. TEI would like to use the ladder for
access until they need to be removed for rear wall burner staging.

James Nelson; Jon Finlinson; Lorie Cloward; Phil Hailes;
ssteede@teiservices.com
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From: Howard Hamilton
To: Phil Hailes
Date: 12/22/2003 1:35:51 PM
Subject: 12-18-03 Telecon with Sal Farrara of ABT

Called Sal on Thursday 12/18/03 and discussed the following:

i. Overall dimensions for the burners:

a. The overall shipping length of the burners will be 13’-6-1/2".

Note: This is from the front end of the burner to the end of the bracket
support for the damper drive.

b. The overall width of the burner proper is 6’-6-3/8"

Note: This is the diameter of the back plate.

c. The overall shipping width of the burners will be 7’-10-3/4".

Note: This is the front support bracket for the burner. ABT will tack weld
this to the chevron supports that weld to the burner proper. The bracket is
used to stabilize the burner during shipping. It can be easily removed as it
is only tack welded if required to assist in the rigging of the burner.

Note: because the dimension of the burners are large I called Tinker Steed at
TEI and requested to know if he had considered rigging of such a large burner.
Tinker advised that he had walked down a route and went over same with Phil
Hailes. Tinker is confident that the burners to the rear wall can be rigged
into position. Tinker feels that a fair amount of preparation will be required
including rigging and steel removal and alterations.

I will get with Phil next week and walk down the proposed TEI route with him
to get a better feel for the access path to the rear wall burners.

2. I asked Sal how many types of burners there would be.

a. Sal advised that there are two types of burners supplied for our project
clockwise (CW) and counterclockwise (CCW).

b. Each Burner would be marked CW or CCW and would be required to fit into a
position called out as CW or CCW on the ABT arrangement drawings.

c. I asked if the burners would each have their own specific identification
number placed on the burners. Sal advised that he did not know for sure but
that CW and CCW would probably be the only identification required to properly
install the burners. Sal will get back to Howard if ABT will be providing
separate marks or identification numbers for the burners.

Sal will provide clarification for identification numbers the week of
12/22/03.

3. I asked Sal how CW and CCW were determined.
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a. Sal stated the direction of the spin of the fuel and air of the burner as
seen from standing directly behind the back plate of the burner and looking
toward the boiler interior was how CW and CCW were determined.

b. This would apply to both the front wall burners and the rear wall burners.

4. I asked Sal about ABT Support for this project.

a. A construction adviser is generally provided. He comes out just prior to
demolition and works with setting the new burners. He is required for as long
as it takes to work out any of the problems that may arise and the customer is
satisfied with the burner placement.

b. A start-up adviser is brought on site just prior to bringing the unit back
on line.

c. The Construction Adviser and the Start-up Adviser can be the same person or
they can be two different people.

d. Sal advises that ABT has not decided who will be assigned these positions

Note: James Nelson advises that an ABT technician will be on site with the
start of the outage (2/28/03) and will be on site thru completion of the
start-up.

5. I asked Sal if it was possible to lift the burners up on there end if
required to rigg into position.

a. Sal advised that two lugs could be welded almost anyplace on the 3/4" mild
steel back plate to lift the burners.

b. Sal would advise against placing lugs on the front of the burners do to the
potential damage to all of the items sticking out from the front plate (damper
drives, spin vale controls, igniter sleeve etc.).

James Nelson; Jerry Finlinson; sal@advancedburner.com;
tsteed@teiservices.com
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From:
To:
Date :
Subj ect :

Howard Hamilton
Kevin Miller
1/8/2004 11:08:41 AM
Air Heater Power Requirements.

Darrell Steede has reviewed your request to go with 480 volt, 60 amp 3 phase
power on the 5th floor back at the secondary air heaters.

Darrell advised that he can run a 6 bank welding machine for the air heaters
that will meet his needs. Thus, 480 volt, 60 amp 3 phase power will be
adequate for his needs.

Proceed with upgrading the existing power 60 amps.

CC : Bret Kent; James Nelson; Phil Hailes; ssteede@teiservices.com
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From:
To:
Date :
Subj ect :

Howard Hamilton
Phil Hailes
1/8/2004 11:24:50 AM
Burner Access.

Dale Hurd, Kelly Cloward, John Byrd and Myself meet at the Unit 2 turning bay
access at 8:00 am and discussed the following:

i. TEI wanted access to the Unit 2 west side overhead boiler crane through
the west side Pulverizer alley.

2. Maintenance will have Pulverizer 2F out for a major overhaul for the next 3
weeks blocking access through the West Side Pulverizer Alley.

3. Burners for Unit 2 should start arriving late next week (1/16/04).

4. An alternate route to the Unit 2 west side overhead boiler crane was
suggested by Dale. The new route will be through the roll up door to Unit 2
Turbine bay, north thru the bay and make a right turn to the east between
column lines E and F down to    the pulverize access alley making a turn left
to the north and then to the Unit 2 west side overhead boiler crane. This will
require TEI to unload the 48 burners onto carts because of the low overhead of
only 7’-4" down E and F rows.

The above was agreed to by TEI with the following considerations:

a. IPSC and any contractors needing to use the West Crane Bay during staging
of the burners will need to coordinate with TEI to minimize impact to the
burners. The tentative delivery schedule for the burners is 1/16/04 to
2/23/04.

b. The pulverizer motor and materials presently in the crane bay will be moved
to give TEI access for the burners.

Note: IPSC moved the motors and related items out of the way on 1/07/04.

c. TEI can use the areas bounded by columns E210, E212, D212 and D210 on the
ground floor for storage of burners. This storage area will be required mostly
for the front wall burners on the 7th and 8ths floors. These floors have
little area for storage and TEI will be hard put to store 3 of the six
burners required at each floor.

d. When the outage starts on 2/28/04 TEI will need access thru the west side
Pulverizer alley. It was agreed that none of the pulverizers on the west side
will be in a major overhaul during the outage. Pulverizer doors will be open
and access platforms placed for inspections during the outage, but Maintenance
will coordinate with TEI to give them access as required to minimize impact.

Note: TEI asked if it would be okay to move Pulverizer access platforms or
ladders during the night shift if they were in the way provided they put them
back. Dale and Kelly stated that this would be okay.

CC: Bret Kent; Dale Hurd; Dave Hahn; James Nelson; Kelly
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Cloward; ssteede@teiservices.com
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From: Howard Hamilton
TO: tsteede@teiservices.com
Date: 12/31/2003 5:25:11 PM
Subject: Construction Power for TEI

Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. OFA System:

IPSC has in place 480 volt, 3 phase, i00 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
c. L203, 9th floor
d. L207, 9th floor

This is what TEI had last year.

2. Burners front and rearwall.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

a. Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.
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4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects and a power cart (ii0 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.

CC: Bret Kent; Dave Hahn; James Nelson; Jerry Finlinson; Kevin
Miller; Phil Hailes
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From:
To:
Date :
Subject :

Howard Hamilton
Gary Judkins
2/24/2004 12:52:46 PM
Vacuum Piping to Unit 2 Boiler Penthouse.

Gary Judkins has requested that the vacuum piping TEI is using to vacuum the
windboxes be left in position once TEI has completed vacuuming the windboxes.

Maintenance wants to tie into the windbox vacuum piping and extend it up to
the penthouse on the 17th floor.

Maintenance is shooting to vacuum out the boiler penthouse on Wednesday
(3/3/04) and Thursday (3/4/04).

I talked to Darrell Steed today and advised him of the above.

Darrell advises that Maintenance is free to tie into the windbox vacuum piping
as soon as TEI is finished cleaning out the windboxes. This work should be
completed by Monday, March i.

Once Maintenance has completed vacuuming out the boiler penthouse they will
see that the vacuum piping is disassembled.

It should be noted that the U2 access ways are going to be very busy both east
and west. Maintenance will need to coordinate with TEI to make any lifts.
Darrell feels that any material or equipment Maintenance needs to be lifted
can be addressed quickly as long as TEI has a heads up.

I advised Gary that Their will be two vacuum trucks from Onyx on site at the
start of the outage. One is being rented by IPSC for 30 days and the other for
5 days. Once the windboxes are vacuumed the 5day rental will be taken off
rent. Once the air heaters are vacuumed the 30 day rental is to be released to
Maintenance. The release of both trucks should happen by Monday, March i.

CC: Dale Hurd; James Nelson; Jeff Schena; Phil Hailes;
ssteede@teiservices.com
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From
To:
Date
Subj ect

Howard Hamilton
Phil Hailes
2/10/2004 1:18:34 PM
Vacuum Piping for Unit 2 Outage

Jeff Schena, Bret Wardle, Jim Roberts, Tiny and myself meet up in the boiler
today at 10:30 am to go over the vacuum truck piping requirements for Cleaning
the air heaters and boiler windboxes.

The basics of this meeting are as follows:

i. About 500 ft of hard piping will be needed for the windboxes front and rear
this is on top of the 300 ft of hard piping that Onyx is bringing with them
when they bring the vacuum truck.

2 Maintenance will review their requirements and provide what hard pipe they
can for the windboxes.

3 Jeff will order the balance of the hard piping and all of the fittings
required to pipe the air heater and windboxes.

4 Jim Roberts and Tiny from TEI gave Schena a list of the fittings they will
need and Schena will see that they’re brought when Onyx mobilizes.

5 Onyx will be down on Monday, February 23 bringing the vacuum truck, pipe
and fittings to meet the requirements of the meeting held today.

6 Maintenance will bring over the hard piping they can spare on Monday,
February 23.

7 TEI will place the vacuum piping in preparation for the Unit 2 outage which
begins on Saturday, February 28.

8 Schena is to order enough flex hose to take care of the 700 ft that was
requested today plus extra to take care of collapse and wear out.

CC:             Bob Morris; James Nelson; Jeff Schena;
ssteede@teiservices.com
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From: Howard Hamilton
To: Pam Snyder; Phil Hailes
Date: 12/24/2003 4:51:00 PM
Subject: TEI Mobilization January 5, 2003

Talked to Tinker Steede and Darrell Steede of TEI and the following was
discussed.

i. Mobilization:

a. TEI will mobilizer on site Monday, January 5, 2004.

2. Badges and vehicle passes.:

a. TEI will have 31 people on site the week of January 5, 2004. Most of them
will arrive on site the first day.

b. TEI faxed in a roster of the 31 employees they plan to have on site the
week of 1/5/04.

c. TEI’s roster was given to Roslyn Hathaway (6907) on Tuesday 12/23/03.

c. Roslyn will have construction badges ready for TEI when they arrive on site
1/5/03.

d. TEI will have 4 to 6 vehicles that will need vehicle passes the week of
1/5/03.

e. Everyone from TEI will need to report to Post 1 (Badge Alley) on Monday,
January 5, 2003 first thing when they arrive on site. Security will issue
construction badges and vehicle passes from Post 1 to TEI.

Note: Security will not be issuing photo badges to TEI.

f. All TEI employees requiring a construction badge are to provide a photo
identification. Security will match the photo to the employee before a badge
is issued.

Note: TEI advises that before the outage is over they will need a total of i0
vehicle passes.

g. All TEI vehicles that will require a vehicle pass will need to have
registration papers. Security will not issue a vehicle pass without a current
registration.

3. Electrical Power:

a. Darrell Steede of TEI faxed in a letter on 12/23/03 outlying the power
requirements TEI will need in Unit 2.

b. A copy of this letter was placed in Kevin Millers in box on 12/24/23.

c. Phil Hailes and I will meet with Kevin on 12/30/03 when he returns form the
Christmas Holiday to physically go through the building and check on the power
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requirements provided for TEI.

Note: I will email Tinker with the results of this walk down on 12/30/03.

d. Phil and I talked to Kevin on 12/22/03 prior to arrival of the TEI fax and
was advised that the power supplied in Unit 1 last year is again being
supplied this year in Unit 2.

e. Staging of TEI’s office trailer, tool trailer, change trailer and related
equipment will be on the West side of Unit 2 next to the Turbine Building,
which is different from last year when TEI staged this equipment South of the
GSB Shop.

f. Their is a storage building located on the West side of Unit 2 that has
power panels that will be used to supply power to the trailers and any
equipment that TIE will stage in this area.

g. Darrell was not sure of the exact power requirements for the trailers but
thought that 200 amp of 220 volt power should take care of TEI’s needs.

h. IPSC electricians will make the tie-ins to the power panels when TEI
arrives on 1/05/04 per TEI’s requested needs.

I. Kevin Miller at 6802 is the IPSC Electrical Planner to contact for this
tie-in.

J. Attached photos and site plan show the location of the storage building and
area where TEI Trailers are to be staged.

4. Safety:

a. I talked to Sylvan Lovell and advised him the TEI will be arriving on site
1/5/04.

b. I advised Sylvan that Henry Hancock will be coming on site 1/5/03 when TEI
mobilizes.

c. Sylvan advises that Henry needs to get with him as soon as he can on
Monday, January 5 and he will go over IPSC and TEI’S Safety Program with him.
He will also see that Henry is given the IPSC Tagging Class and any other
classes if required.

d. Once Henry has meet with Sylvan he will be able to conduct safety classes
for TEI employees.

e. TEI will need to make a roster of any classes conducted and see that this
documentation is given to either Sylvan Lovell or Lorie Cloward.

f. Sylvan advises that TEI has a copy of their safety program on file with
IPSC Safety. Any changes or revisions to the manual need to be given to Sylvan
so that he can update the program they have on file.

5. Insurance:
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a. I talked with Pat Finlinson (IPSC Risk Manager - 6565) and he advised that
TEI is current on their insurance (Auto, liability, workman’s comp) and that
he has notified security that TIE is free to come on site.

6. Post 3:

a. Post 3 has been notified that TEI will be bringing a forklift, welding
machines, air tuggers and a bus on site 1/5/03.

b. I gave a copy of the TEI 12/23/03 faxed letter calling out this equipment
and advising that there will be more equipment to follow during the week.

c. The Equipment for 1/5/03 has been authorized to come on site through Post
3.

Note: I called Jack Kessler on 12/24/03 and preauthorized the above.

d. The extension at Post 3 is 6910 and the guards on day shift are Jack
Kessler and MCabe Church.

eo TEI will try to notify Post 3 a day or 1/2 day in advance of any equipment
or material arrivals.

7. Working Hours:

a. Darrell advised that TEI will be working i0 hours a day 6 days a week until
the outage starts on 2/28/03 and then they will be working two twelve hour
shifts 7 days a week.

b. Darrell advised that TEI will be working 7:00 AM to 5:00 PM the week of
1/5/03.

8. Phones

a. Darrel informed me that TEI will need six phone lines.

b. I talked to Scott Rowley (6996) and was advised that there are 6 available
phone lines for TEI’s use.

c. Reference attached photo and note the phone lines in question are located
under a traffic cone West of Unit 2 just North of the Storage Building where
TEI will be getting their power.

d. Darrell stated that TEI is going to need long distance service.

e. Contact Scott Rowley and he will hook up the phones to the trailers and
make the necessary changes for TEI to receive long distance.

9. Burner Salvage Area:

a. The 48 burners that will be taken out of the boiler in Unit 2 will need to
be placed in Salvage.

b. Attached Photo shows location of where Vance Bishop and Gary Gould have
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requested that the 48 old burners are to be placed.

c. The burners are not to be stacked on top of each other, but placed next to
each other so that IPSC can use a fork lift to directly lift any burner is so
chooses.

d. Burners are to be placed south of the existing salvaged materials. Note the
transformer in the photo that marks the south end of the salvaged materials.

e. The Salvage area is located East of Post 3, the material road post.

I0. Trash:

a. There is always a dumpster located on the West side of Unit 2 not far form
the storage shed that will be supplying power to the TEI trailers.

b. Operations can provide additional dumpsters if required.

11. Unit 2 Boiler Access Hoists:

a. I will be checking out the controllers for the East and West Unit 2 boiler
access hoists on Monday, January 5, 2004 for 120 days.

b. TEI will be given the controllers and will therefor have control over the
east and west boiler hoists.

c. Contractors and IPSC will need to coordinate through TEI for moving
materials in these access bays from January 5, 2004 through April 2004..

d. I will get the controllers to Darrell on 1/5/04.

e. The chargers for the controllers will be kept in the GSB Toolroom. There
are spare batteries for the controllers and I understand that the controllers
can go a long time without having to replace batteries.

Alan Dewsnup; Bret Kent; Dave Hahn; dsteede@teiservices.com;
Gary Goold; James Nelson; Jerry Finlinson; Jon Finlinson; Kevin Miller;

Lorie Cloward; Pam Snyder; Pat Finlinson; Roslyn Hathaway;
sal@advancedburner.com; Scott Rowley; Sylvan Lovell;
tsteede@teiservices.com; Van Stewart; Vance Bishop
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From:
To:
Date :
Subject

Howard Hamilton
Phil Hailes
1/7/2004 4:08:06 PM
Re: Contract Cost Tracker W/O

I have requested that Alan Dewsnup generate a sub-work order for tracking of
consumables ordered by me for TEI.
I will forward this number to you once Alan issues same and notify the ware
house.

>>> Phil Hailes 1/6/2004 6:02:25 PM >>>
Howard and Bret,

I gave the warehouse my contract cost tracker number (02-60456-54) for
tracking the charges that TEI will make to the warehouse (ice, rags, nuts and
bolts, etc) that are attributable to the OFA job.    I use a specific extension
to the base W/O number, so that I can follow and summarize the costs to
back-charge TEI at the end of the job.    By the end of the outage, these costs
add up to several thousands of dollars.

Can each of you give them the appropriate W/0 for burners and air heater work?

My intent is that anything TEI attempts to get from the warehouse and tool
room be attributed to each individual contract by uttering the keywords of
"0FA" or "Burners" or "Air Heater".    This will help the warehouse people know
which contract to charge, will help keep the costs straight and allow us to
track what was used.

Vance and Garry,

I would also like to arrange things with the Tool Room so that one or two key
TEI people (eg. Superintendents) can check out tools as needed, without us
having to personnally sign them out each time. Can this be worked out?

Thanks Phil

CC: Alan Dewsnup
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To .-

Date:
Subj ect :

Howard Hamilton
Kevin Miller; tsteede@teiservices.com
i/5/2004 5:33:07 PM
Re: Construction Power for TEI

i. Darrell Steede will try to get you the amperage required tomorrow
(01/06/03). He will call you as soon as he knows.

2. A power cart will ne all that is required.

3. TEI’s Trailer presently is only provided with 220 v / 50 amp service. The
heater alone for the trailer is 40 amp. TEI needs a minimum of i00 amps for
all of the office equipment they will be running. Can you get a transformer
that will provide them with what they need?

>>> Kevin Miller 1/2/2004 7:37:30 AM >>>
Please supply a couple of clarifications.

i. On item 3B below. What is the amperage required to run the compressor on
the ground floor. I know it is 480v but need the amperage required.

2. On item 5. Your original note asked for a power supply of 220v and ll0v
for your tool room on 14. We will park a power cart right near H-207 which
will supply both. If my memory is correct, you didn’t have any 480v power at
this location last year. Is the one cart adequate. It has two 240v outlets
and ten ll0v outlets.

3. Please use caution. ALL DISCONNECTS currently installed are energized to
the line side. Terminate the load side with caution.

Thanks, Kevin

>>> Howard Hamilton 12/31/2003 5:25:11 PM >>>
Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. OFA System:

IPSC has in place 480 volt, 3 phase, i00 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
c. L203, 9th floor
d. L207, 9th floor

This is what TEI had last year.

2. Burners front and rearwall.
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Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

a. Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.

4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects and a power cart (ii0 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.

Hailes
Bret Kent; Dave Hahn; James Nelson; Jerry Finlinson; Phil
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From:
To :
Date :
Subj ect :

Howard Hamilton
Kevin Miller; tsteede@teiservices.com
1/5/2004 5:33:07 PM
Re: Construction Power for TEI

i. Darrell Steede will try to get you the amperage required tomorrow
(01/06/03). He will call you as soon as he knows.

2. A power cart will ne all that is required.

3. TEI’s Trailer presently is only provided with 220 v / 50 amp service. The
heater alone for the trailer is 40 amp. TEI needs a minimum of i00 amps for
all of the office equipment they will be running. Can you get a transformer
that will provide them with what they need?

>>> Kevin Miller 1/2/2004 7:37:30 AM >>>
Please supply a couple of clarifications.

i. On item 3B below. What is the amperage required to run the compressor on
the ground floor. I know it is 480v but need the amperage required.

2. On item 5. Your original note asked for a power supply of 220v and ll0v
for your tool room on 14. We will park a power cart right near H-207 which
will supply both. If my memory is correct, you didn’t have any 480v power at
this location last year. Is the one cart adequate. It has two 240v outlets
and ten ll0v outlets.

3. Please use caution. ALL DISCONNECTS currently installed are energized to
the line side. Terminate the load side with caution.

Thanks, Kevin

>>> Howard Hamilton 12/31/2003 5:25:11 PM >>>
Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. OFA System:

IPSC has in place 480 volt, 3 phase, i00 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
co L203, 9th floor
d. L207, 9th floor

This is what TEI had last year.

2. Burners front and rearwall.
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Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

a. Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.

4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, 100 amp
disconnects and a power cart (ii0 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.

Hailes
Bret Kent; Dave Hahn; James Nelson; Jerry Finlinson; Phil
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To ~
Date :

Subj ect :

Howard Hamilton
ssteede@teiservices.com
1/7/2004 4:38:45 PM
Power for Compressor.

Kevin Miller still needs to know what your power requirements are going to be
for the compressor that will be staged on the ground floor under the Secondary
Air Heaters.

CC : Bret Kent; Kevin Miller; Phil Hailes
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From:
To:
Date :
Subj ect :

Darrell:

Howard Hamilton
ssteede@teiservices.com
2/10/2004 2:42:06 PM
Meeting with Onyx Representative.

Jim Hatley with Onyx will be on site tomorrow morning around 8:00 AM.

Jeff Schena was talking with Jim about our vacuum piping and windbox
requirements and he has concerns about what we are trying to accomplish.

Jim is coming down to meet with TEI and IPSC to see exactly what it we are
trying to do and possibly give some input at to how it can best be done.

I will contact you when Jim is on site and ready to tour Unit 2.

Having Jim Roberts and Tiny at this meeting would be appreciated.

CC: Bob Morris; James Nelson; Jeff Schena; Phil Hailes
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From:
To :
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/11/2004 11:35:27 AM
Fwd: Req. 200071, Vacuum Truck Rental

Darrell: FYI

Hugh: Give to Isely.

>>> Jeff Schena 2/11/2004 11:29:48 AM >>>
Ralph, Req. 200071 has been entered against Work Order 03-96033-0, Cap.
Project for Burner replacement, the req. amount is an estimate based on 5 days
rental, give or take a couple of days. I had a conversation with Jim Hartley
with Onyx and he indicated that this would be no problem for them. This truck
will be used in conjunction with the truck rented on P.O. 04-36849.

Jim came down and walked down the job with Howard Hamilton, TEI, and
myself. He agreed to send down the piping and fittings on the 23rd of Feb. so
that the piping runs can be setup early to expedite the start of work at the
begining of the outage. TEI has requested, through Howard Hamilton, that the
trucks be here ready for service the 28th day of Feb. at 7:00 PMo Jim also
indicated that this would not be a problem. Call me if you need any more info,
thanks for your help.

Jeff
ext. 6804

CC: Hugh Loukinas
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From:
To:
Date :
Subj ect :

Howard Hamilton
Gary Judkins
2/24/2004 12:52:46 PM
Vacuum Piping to Unit 2 Boiler Penthouse.

Gary Judkins has requested that the vacuum piping TEI is using to vacuum the
windboxes be left in position once TEI has completed vacuuming the windboxes.

Maintenance wants to tie into the windbox vacuum piping and extend it up to
the penthouse on the 17th floor.

Maintenance is shooting to vacuum out the boiler penthouse on Wednesday
(3/3/04) and Thursday (3/4/04).

I talked to Darrell Steed today and advised him of the above.

Darrell advises that Maintenance is free to tie into the windbox vacuum piping
as soon as TEI is finished cleaning out the windboxes. This work should be
completed by Monday, March i.

Once Maintenance has completed vacuuming out the boiler penthouse they will
see that the vacuum piping is disassembled.

It should be noted that the U2 access ways are going to be very busy both east
and west. Maintenance will need to coordinate with TEI to make any lifts.
Darrell feels that any material or equipment Maintenance needs to be lifted
can be addressed quickly as long as TEI has a heads up.

I advised Gary that Their will be two vacuum trucks from Onyx on site at the
start of the outage. One is being rented by IPSC for 30 days and the other for
5 days. Once the windboxes are vacuumed the 5day rental will be taken off
rent. Once the air heaters are vacuumed the 30 day rental is to be released to
Maintenance. The release of both trucks should happen by Monday, March i.

CC:             Dale Hurd; James Nelson; Jeff Schena; Phil Hailes;
ssteede@teiservices.com
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From: Howard Hamilton
To: Phil Hailes
Date: 2/10/2004 1:18:34 PM
Subject: Vacuum Piping for Unit 2 Outage

Jeff Schena, Bret Wardle, Jim Roberts, Tiny and myself meet up in the boiler
today at 10:30 am to go over the vacuum truck piping requirements for Cleaning
the air heaters and boiler windboxes.

The basics of this meeting are as follows:

i. About 500 ft of hard piping will be needed for the windboxes front and rear
this is on top of the 300 ft of hard piping that Onyx is bringing with them
when they bring the vacuum truck.

2. Maintenance will review their requirements and provide what hard pipe they
can for the windboxes.

3. Jeff will order the balance of the hard piping and all of the fittings
required to pipe the air heater and windboxes.

4. Jim Roberts and Tiny from TEI gave Schena a list of the fittings they will
need and Schena will see that they’re brought when Onyx mobilizes.

5. Onyx will be down on Monday, February 23 bringing the vacuum truck, pipe
and fittings to meet the requirements of the meeting held today.

6. Maintenance will bring over the hard piping they can spare on Monday,
February 23.

7. TEI will place the vacuum piping in preparation for the Unit 2 outage which
begins on Saturday, February 28.

8. Schena is to order enough flex hose to take care of the 700 ft that was
requested today plus extra to take care of collapse and wear out.

CC:             Bob Morris; James Nelson; Jeff Schena;
ssteedeSteiservices.com
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From: Howard Hamilton
To: Pam Snyder; Phil Hailes
Date: 12/24/2003 4:51:00 PM
Subject: TEI Mobilization January 5, 2003

Talked to Tinker Steede and Darrell Steede of TEI and the following was
discussed.

I. Mobilization:

a. TEI will mobilizer on site Monday, January 5, 2004.

2. Badges and vehicle passes.:

a. TEI will have 31 people on site the week of January 5, 2004. Most of them
will arrive on site the first day.

b. TEI faxed in a roster of the 31 employees they plan to have on site the
week of 1/5/04.

c. TEI’s roster was given to Roslyn Hathaway (6907) on Tuesday 12/23/03.

c. Roslyn will have construction badges ready for TEI when they arrive on site
1/5/03.

d. TEI will have 4 to 6 vehicles that will need vehicle passes the week of
1/5/03.

e. Everyone from TEI will need to report to Post 1 (Badge Alley) on Monday,
January 5, 2003 first thing when they arrive on site. Security will issue
construction badges and vehicle passes from Post 1 to TEI.

Note: Security will not be issuing photo badges to TEI.

f. All TEI employees requiring a construction badge are to provide a photo
identification. Security will match the photo to the employee before a badge
is issued.

Note: TEI advises that before the outage is over they will need a total of i0
vehicle passes.

g. All TEI vehicles that will require a vehicle pass will need to have
registration papers. Security will not issue a vehicle pass without a current
registration.

3. Electrical Power:

a. Darrell Steede of TEI faxed in a letter on 12/23/03 outlying the power
requirements TEI will need in unit 2.

b. A copy of this letter was placed in Kevin Millers in box on 12/24/23.

c. Phil Hailes and I will meet with Kevin on 12/30/03 when he returns form the
Christmas Holiday to physically go through the building and check on the power
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requirements provided for TEI.

Note: I will email Tinker with the results of this walk down on 12/30/03.

d. Phil and I talked to Kevin on 12/22/03 prior to arrival of the TEI fax and
was advised that the power supplied in Unit 1 last year is again being
supplied this year in Unit 2.

e. Staging of TEI’s office trailer, tool trailer, change trailer and related
equipment will be on the West side of Unit 2 next to the Turbine Building,
which is different from last year when TEI staged this equipment South of the
GSB Shop.

f. Their is a storage building located on the West side of Unit 2 that has
power panels that will be used to supply power to the trailers and any
equipment that TIE will stage in this area.

g. Darrell was not sure of the exact power requirements for the trailers but
thought that 200 amp of 220 volt power should take care of TEI’s needs.

h. IPSC electricians will make the tie-ins to the power panels when TEI
arrives on 1/05/04 per TEI’s requested needs.

I. Kevin Miller at 6802 is the IPSC Electrical Planner to contact for this
tie-in.

J. Attached photos and site plan show the location of the storage building and
area where TEI Trailers are to be staged.

4. Safety:

a. I talked to Sylvan Lovell and advised him the TEI will be arriving on site
1/5/04.

b. I advised Sylvan that Henry Hancock will be coming on site 1/5/03 when TEI
mobilizes.

c. Sylvan advises that Henry needs to get with him as soon as he can on
Monday, January 5 and he will go over IPSC and TEI’S Safety Program with him.
He will also see that Henry is given the IPSC Tagging Class and any other
classes if required.

d. Once Henry has meet with Sylvan he will be able to conduct safety classes
for TEI employees.

e. TEI will need to make a roster of any classes conducted and see that this
documentation is given to either Sylvan Lovell or Lorie Cloward.

f. Sylvan advises that TEI has a copy of their safety program on file with
IPSC Safety. Any changes or revisions to the manual need to be given to Sylvan
so that he can update the program they have on file.

5. Insurance:
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a. I talked with Pat Finlinson (IPSC Risk Manager - 6565) and he advised that
TEI is current on their insurance (Auto, liability, workman’s comp) and that
he has notified security that TIE is free to come on site.

6. Post 3:

a. Post 3 has been notified that TEI will be bringing a forklift, welding
machines, air tuggers and a bus on site 1/5/03.

b. I gave a copy of the TEI 12/23/03 faxed letter calling out this equipment
and advising that there will be more equipment to follow during the week.

c. The Equipment for 1/5/03 has been authorized to come on site through Post
3.

Note: I called Jack Kessler on 12/24/03 and preauthorized the above.

d. The extension at Post 3 is 6910 and the guards on day shift are Jack
Kessler and MCabe Church.

e. TEI will try to notify Post 3 a day or 1/2 day in advance of any equipment
or material arrivals.

7. Working Hours:

a. Darrell advised that TEI will be working i0 hours a day 6 days a week until
the outage starts on 2/28/03 and then they will be working two twelve hour
shifts 7 days a week.

b. Darrell advised that TEI will be working 7:00 AM to 5:00 PM the week of
1/5/03.

8. Phones

a. Darrel informed me that TEI will need six phone lines.

b. I talked to Scott Rowley (6996) and was advised that there are 6 available
phone lines for TEI’s use.

c. Reference attached photo and note the phone lines in question are located
under a traffic cone West of Unit 2 just North of the Storage Building where
TEI will be getting their power.

d. Darrell stated that TEI is going to need !ong distance service.

e. Contact Scott Rowley and he will hook up the phones to the trailers and
make the necessary changes for TEI to receive long distance.

9. Burner Salvage Area:

a. The 48 burners that will be taken out of the boiler in Unit 2 will need to
be placed in Salvage.

b. Attached Photo shows location of where Vance Bishop and Gary Gould have
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requested that the 48 old burners are to be placed.

c. The burners are not to be stacked on top of each other, but placed next to
each other so that IPSC can use a fork lift to directly lift any burner is so
chooses.

d. Burners are to be placed south of the existing salvaged materials. Note the
transformer in the photo that marks the south end of the salvaged materials.

e. The Salvage area is located East of Post 3, the material road post.

i0. Trash:

a. There is always a dumpster located on the West side of Unit 2 not far form
the storage shed that will be supplying power to the TEI trailers.

b. Operations can provide additional dumpsters if required.

11. Unit 2 Boiler Access Hoists:

a. I will be checking out the controllers for the East and West Unit 2 boiler
access hoists on Monday, January 5, 2004 for 120 days.

b. TEI will be given the controllers and will therefor have control over the
east and west boiler hoists.

c. Contractors and IPSC will need to coordinate through TEI for moving
materials in these access bays from January 5, 2004 through April 2004..

d. I will get the controllers to Darrell on 1/5/04.

e. The chargers for the controllers will be kept in the GSB Toolroom. There
are spare batteries for the controllers and I understand that the controllers
can go a long time without having to replace batteries.

CC:             Alan Dewsnup; Bret Kent; Dave Hahn; dsteede@teiservices.com;
Gary Goold; James Nelson; Jerry Finlinson; Jon Finlinson; Kevin Miller;

Lorie Cloward; Pam Snyder; Pat Finlinson; Roslyn Hathaway;
sal@advancedburner.com; Scott Rowley; Sylvan Lovell;
tsteede@teiservices.com; Van Stewart; Vance Bishop
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From:
To:
Date :
Subj ect :

Howard Hamilton
Phil Hailes
1/7/2004 4:08:06 PM
Re: Contract Cost Tracker W/O

I have requested that Alan Dewsnup generate a sub-work order for tracking of
consumables ordered by me for TEI.
I will forward this number to you once Alan issues same and notify the ware
house.

>>> Phil Hailes 1/6/2004 6:02:25 PM >>>
Howard and Bret,

I gave the warehouse my contract cost tracker number (02-60456-54) for
tracking the charges that TEI will make to the warehouse (ice, rags, nuts and
bolts, etc) that are attributable to the OFA job.    I use a specific extension
to the base W/O number, so that I can follow and summarize the costs to
back-charge TEI at the end of the job.    By the end of the outage, these costs
add up to several thousands of dollars.

Can each of you give them the appropriate W/0 for burners and air heater work?

My intent is that anything TEI attempts to get from the warehouse and tool
room be attributed to each individual contract by uttering the keywords of
"OFA" or "Burners" or "Air Heater".    This will help the warehouse people know
which contract to charge, will help keep the costs straight and allow us to
track what was used.

Vance and Garry,

I would also like to arrange things with the Tool Room so that one or two key
TEI people (eg. Superintendents) can check out tools as needed, without us
having to personnally sign them out each time. Can this be worked out?

Thanks Phil

CC: Alan Dewsnup
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From:
To :
Date :
Subj ect :

Howard Hamilton
Kevin Miller; tsteede@teiservices.com
1/5/2004 5:33:07 PM
Re: Construction Power for TEI

i. Darrell Steede will try to get you the amperage required tomorrow
(01/06/03). He will call you as soon as he knows.

2. A power cart will ne all that is required.

3. TEI’s Trailer presently is only provided with 220 v / 50 amp service. The
heater alone for the trailer is 40 amp. TEI needs a minimum of i00 amps for
all of the office equipment they will be running. Can you get a transformer
that will provide them with what they need?

>>> Kevin Miller 1/2/2004 7:37:30 AM >>>
Please supply a couple of clarifications.

i. On item 3B below. What is the amperage required to run the compressor on
the ground floor. I know it is 480v but need the amperage required.

2. On item 5. Your original note asked for a power supply of 220v and ll0v
for your tool room on 14. We will park a power cart right near H-207 which
will supply both. If my memory is correct, you didn’t have any 480v power at
this location last year. Is the one cart adequate. It has two 240v outlets
and ten ll0v outlets.

3. Please use caution. ALL DISCONNECTS currently installed are energized to
the line side. Terminate the load side with caution.

Thanks, Kevin

>>> Howard Hamilton 12/31/2003 5:25:11 PM >>>
Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. 0FA System:

IPSC has in place 480 volt, 3 phase, 100 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
c. L203, 9th floor
d. L207, 9th floor

This is what TEI had last year.

2. Burners front and rearwall.
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Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

a. Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.

4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects and a power cart (ii0 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.

Hailes
Bret Kent; Dave Hahn; James Nelson; Jerry Finlinson; Phil
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From:
To:
Date:
Subject:

Howard Hamilton
Kevin Miller; tsteedeSteiservices.com
1/5/2004 5:33:07 PM
Re: Construction Power for TEI

i. Darrell Steede will try to get you the amperage required tomorrow
(01/06/03). He will call you as soon as he knows.

2. A power cart will ne all that is required.

3. TEI’s Trailer presently is only provided with 220 v / 50 amp service. The
heater alone for the trailer is 40 amp. TEI needs a minimum of 100 amps for
all of the office equipment they will be running. Can you get a transformer
that will provide them with what they need?

>>> Kevin Miller 1/2/2004 7:37:30 AM >>>
Please supply a couple of clarifications.

i. On item 3B below. What is the amperage required to run the compressor on
the ground floor. I know it is 480v but need the amperage required.

2. On item 5. Your original note asked for a power supply of 220v and ll0v
for your tool room on 14. We will park a power cart right near H-207 which
will supply both. If my memory is correct, you didn’t have any 480v power at
this location last year. Is the one cart adequate. It has two 240v outlets
and ten ll0v outlets.

3. Please use caution. ALL DISCONNECTS currently installed are energized to
the line side. Terminate the load side with caution.

Thanks, Kevin

>>> Howard Hamilton 12/31/2003 5:25:11 PM >>>
Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. OFA System:

IPSC has in place 480 volt, 3 phase, i00 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
c. L203, 9th floor
d. L207, 9th floor

This is what TEI had last year.

2. Burners front and rearwall.
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Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

a. Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.

4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects and a power cart (ii0 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.

Hailes
Bret Kent; Dave Hahn; James Nelson; Jerry Finlinson; Phil
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From:
To:
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/11/2004 11:35:27 AM
Fwd: Req. 200071, Vacuum Truck Rental

Darrell: FYI

Hugh: Give to Isely.

>>> Jeff Schena 2/11/2004 11:29:48 AM >>>
Ralph, Req. 200071 has been entered against Work Order 03-96033-0, Cap.
Project for Burner replacement, the req. amount is an estimate based on 5 days
rental, give or take a couple of days. I had a conversation with Jim Hartley
with Onyx and he indicated that this would be no problem for them. This truck
will be used in conjunction with the truck rented on P.O. 04-36849.

Jim came down and walked down the job with Howard Hamilton, TEI, and
myself. He agreed to send down the piping and fittings on the 23rd of Feb. so
that the piping runs can be setup early to expedite the start of work at the
begining of the outage. TEI has requested, through Howard Hamilton, that the
trucks be here ready for service the 28th day of Feb. at 7:00 PM. Jim also
indicated that this would not be a problem. Call me if you need any more info,
thanks for your help.

Jeff
ext. 6804

Hugh Loukinas
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From:
To:
Date:
Subject:

James Nelson
Howard Hamilton; ssteede@teiservices.com
2/17/2004 1:59:29 PM
Fwd: Operations Release Date

Just to clarify. The contract states that in order to receive the entire
bonus, the unit must be released to Operations by 7:00 am on March 23. The
bonus will be prorated thereafter until 7:00 am on March 25th when there will
be no bonus paid. The liquidated day, ages do not begin until end of shift on
the on the 26th when all work cards must be turned in. Let me know if there
are any questions on how this reads in the contract, thanks

>>> Howard Hamilton 2/17/2004 1:29:50 PM >>>
The "Operations Release Date" is March 23, 2004 at 7:00 AM not the date shown
below that was sent out earlier.

>>> Howard Hamilton 2/17/2004 10:19:02 AM >>>
I have talked to James Nelson and have been advised the that the "Operations
Release Date" is March 3, 2004 at 7:00 AM.

This is the date that determines whether TEI gets a bonus for beating the
schedule or a penalty for not meeting the schedule.

To avoid a penalty TEI must have the burners operational on or before this
date.
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From:
To:
Date:
Subject:

James Nelson
Howard Hamilton
2/17/2004 2:05:27 PM
Re: Req 20133

Jerry claims both he and George have approved all the T&M reqs to TEI. We do
need to get these walked through right away. Let me know what is holding up
the process as soon as possible, thanks.

>>> Howard Hamilton 2/17/2004 10:10:24 AM >>>
Jerry has not approved Req 200133 for the Heli-Arc welding of 169 stainless
steel welds for the air tubing on the ABT Burners.

TEI needs to have this repair work completed by the start of the outage.

If we wait until after the outage has started it will be much more expensive
to make the repairs.

IP7 031874



James Nelson
Howard Hamilton; sal@advancedburner.com
3/5/2004 12:58:06 PM
Re: ABT Invoice A03008-5

Sal:
The invoice that I am holding is actually invoice A03008-5 for 858,185.00. It
includes a 30% payment for all materials on-site, so it seems only reasonable
that they actually be here. Also, would you or Joel please give me a call
when you get a minute, thx

>>> Howard Hamilton 3/5/2004 12:54:44 PM >>>
Be advised that until all HDFs are on site IPSC will not pay ABT invoice
A03005-5.

Presently IPSC has received 12 of the 48 required HDFs.

Phil Hailes
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From:
To:
Date :
Subj ec t :

James Nelson
"Salvatore Ferrara" <sal@advancedburner.com>;
3/2/2004 9:10:56 AM
Re: IPSC Contract 04-45606

Howard Hamilton

This makes me extremely nervous. We need daily update and confirmation as to
ship date of all diffusers with the remaining hardware (ceramic, etc) and we
need to coordinate this with TEI asap. There could very well be costs from the
installer for holding up his installation plan. These are very late.    He
already has two rows of burners installed and expect all burners will be in
place before the end of the week.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 3/2/2004 8:31:18 AM >>>
Howard,

The first shipment of 12 HFD’s were picked up yesterday at the JMS shop
in Latrobe, PA. Attached are the shipping documents. We contacted ABF
Freight today and they promised delivery to IPP this Friday by 5:00 PM.

JMS had problems obtaining ceramic materials to complete the work by end
of last week. They have all ceramic on hand now and are expediting
completion. I’ll let you know later today when the next shipment is
expected to be leaving the JMS shop. We’ll try to make a shipment each
day in order to maintain a steady flow of HFD’s to keep your installers
going.

Sal

CC: Phil Hailes; Tarkel Larson

IP7 031876



From:
To:
Date:
Subject:

J~mes Nelson
Howard Hamilton
2/20/2004 10:28:50 AM
Fwd: RE: Donut for Lighters

What is the recommended clearance for these penetrations? Yes we should
probably get a quote from darrell to add these rings.

>>> Howard Hamilton 2/20/2004 9:02:18 AM >>>
Will this be and extra to TEI to make the rings? Also with a donut there will
be two welds instead of one the outer weld on the ring should be and extra?

Is this work backchargable to /JBT?

Please advise as TEI should make the donuts next week and I will need to issue
a work release asap.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/20/2004 8:49:15 AM >>>
Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 AM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6".

IPSC has a couple of outer lighter sleeves in inventory and placed them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.
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From: James Nelson
To: joel@advancedburner.com; peter@pcwfab.com;
sal@advancedburner.com; tarkel@advancedburner.com
Date: 1/30/2004 2:39:25 PM
Subject: Burner damage as received at Intermountain

Peter,
I appreciate your response in dealing with the shipping restraint issues.
As you will note in the attached photos the shipping supports on three or four
of the first eight burners delivered were buckled under. The damage to the
respective plates appears to be only slight. Also at least two of the outer
damper actuation rods are bent at the front. ( in the area of the threads).
Other contact damage appears at first glance to be slight also.

Joel, Sal, Tarkel:
I spoke with tarkel moments ago. I appreciate Tarkel and Joel getting things
underway to address the issue. You are all welcome to inspect them personally
at any time you choose. Unless we notify you otherwise we would intend to
have TEI correct the problems and settle up with ABT for the cost of repairs.

Please let me know of any issues that need to be addressed in order for the
corrections to the burners to be made on site.

Please provide any specific guidance you feel would be required in correcting
the issues as we have described them and as shown in the attached photographs.
We will certainly contact you if we feel we need any guidance in the course

of repair.

We will notify you if Howard finds anything more significant with a thorough
inspection on Monday. We will get TEI to give a number to repair the affected
burner components and let you know what the work will entail.

CC: Howard Hamilton
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Fro~
To :
Date
Subj ect

James Nelson
Howard Hamilton
3/10/2004 2:50:01 PM
Fwd: Windbox baffle drawings

>>> "Chuck Onaitis" <chuck@advancedburner.com> 3/10/2004 2:08:48 PM >>>
Attached are the windbox baffle arrangement drawings. These drawings define
the location and general construction of the baffles. Modifications, other
than moving the baffles, may be made to suit the conditions in the windbox.

Any questions please call me at 908-470-0722 or after 5:00 Eastern I can be
reached at 610-330-9916.

Chuck Onaitis
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From:
To:
Date :
Subj ect :

James Nelson
Howard Hamilton; Phil Hailes
3/10/2004 4:16:43 PM
Fwd: Payment Release

>>> James Nelson 3/10/2004 4:09:44 PM >>>
Joel:
Per the contract I’ve got to retain 10% of the contract price until after
startup. I’m not counting the adders in the 90% calc, however, the allowable
payment to get us to 90% of the contract amount by my numbers is $672,359.50.

Not the 741,365 you are showing on this invoice. Also I’m not going to pay
for the diffusers until I have them all, but if you want to show the 40,800
for the burner material upgrade and the 35,220 for the burner pitot upgrade
I’ll release both of those immediately.

If you agree with the numbers above please fax me a corrected invoice to
435-864-0764. thx

>>> "joel" <joel@advancedburner.com> 3/10/2004 12:42:13 PM >>>
James:
The payments we have rec’d are:
11/21/03 .............. 20% mat’l on order ............. $494,244.
12/9/02 ................ 10% Gen’l arrangem’ts ....... 247,122.
2/18/04 ................ 30% Commence Fab ........... 741,365
Total paid to
date ............................................................ 1,482,731

Current Inv: ....................................................... 858,185
This brings the total invoiced amount to $2,240,916
(Not including the extra for insurance)

Therefore, if you are holding the 40,800 for the diffusers, the amount we
ask that you send immediately is $817,385.

There has been no incorrect or double billing.
Please confirm that we are in agreement on this.

Thanks,
Joel

Original Message
From: "joel" <joel@advancedburner.com>
To: "James Nelson" <JIM-N@ipsc.com>
Cc: "Sal Ferrara" <sal@advancedburner.com>
Sent: Wednesday, March 10, 2004 10:53 AM
Subject: Re: Re:
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> The invoice ou are holding is for the 30% on shipment, issued 2/18/04,
plus
> the additional items.
>
> The earlier payment for 741,365(also 30%) was correct and received on
2/18.
>

> The invoice you have is correct and the amount you owe is the $741,365 for
> final shipment.
>

> Would appreciate if you could overnight that check.
>
> Thanks,
> Joel
>

>

> Original Message
> From: "James Nelson" <JIM-N@ipsc.com>
> To: <joel@advancedburner.com>
> Sent: Wednesday, March i0, 2004 11:33 AM
> Subject: Re:
>

>

> > As I looked into this it turns out that the major portion of invoice
> > A03008-5 ($741,365) has already been paid to you on 2/13/04. I have
> > released two of the remaining three items ($76,020). The last item,
> > (40,800) is additional charge for the diffusers; When we get the last of
> > the diffusers on Monday I will release that for payment also. jhn
>>

> > >>> "joel" <joel@advancedburner.com> 3/9/2004 11:03:18 AM >>>
> > James:
>>

> > Considering how we are progressing with shipping the remaining
> > equipment Iam asking you to release the check you are holding.
>>

> > Whether you pay us now or not, we would still do everything possible to
> > ship ASAP; as we are doing.
>>

> > Withholding that payment achieves only one effect: it creates a major
> > cash-flow problem for us.
>>

> > So I would apreciate it if you would have it overnighted to us.
>>
> > Joel
>>

>
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From:
To:
Date:
Subject:

James Nelson
joel
3/11/2004 2:40:37 PM
Re: Payment Release

As you are including the post-contract extras in your calculation for
retention I believe we will be ok. I have approved payment on the $817,385
and have both asked all plant personnel involved to hurry the payment as fast
as possible and have requested and received a list of all approval entities in
LADWP and IPA (those involved in cutting the check) so that I can call them to
hasten the check’s departure. I’m sorry that I have no means of overnighting
payment, but I will do all that I can to move it along.

>>> "joel" <joel@advancedburner.com> 3/11/2004 9:36:55 AM >>>
The invoice you have is correct. The payment schedule leaves the last 10%,
$247,122, to be paid after acceptance, to date you have not been
withholding 10% of each invoice since the last payment is the retention.

If you withhold anything from the current invoice, the retention will be
over the agreed upon 10%.

Note that my sum below was not correct (it was shown as $2,240, 916), the
correct amount is now listed: $2,340,916.

If you then add the $40,800 for the diffusers plus 30,000 for the second
insurance payment plus the last material payment(retention) of 247,122 you
reach the contract price.

The amount we are requesting now, $817,385, is correct and no retention
should be withheld from it since, as noted above, the retention is taken
into account by agreement in the schedule of payments.

I hope this clarifies the situation and that you will overnight that amount
to us today.

If there is still any question let’s talk about it. I’m going out for lunch
now but will be in the rest of the afternoon.

Joel

Original Message
From: "James Nelson" <JIM-N@ipsc.com>
To: <joel@advancedburner.com>
Sent: Wednesday, March i0, 2004 6:09 PM
Subject: Payment Release

> Joel:
> Per the contract I’ve got to retain 10% of the contract price until
> after startup. I’m not counting the adders in the 90% calc, however,
> the allowable payment to get us to 90% of the contract amount by my
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numbers is $672,359.50. Not the 741,365 you are showing on this
invoice. Also I’m not going to pay for the diffusers until I have them
all, but if you want to show the 40,800 for the burner material upgrade
and the 35,220 for the burner pitot upgrade I’ll release both of those
immediately.

If you agree with the numbers above please fax me a corrected invoice
to 435-864-0764. thx

>>> "joel" <joel@advancedburner.com> 3/10/2004 12:42:13 PM >>>
James:
The payments we have rec’d are:
11/21/03 .............. 20% mat’l on order ............. $494,244.
12/9/02 ................ 10% Gen’l arrangem’ts ....... 247,122.
2/18/04 ................ 30% Commence Fab ........... 741,365
Total paid to
date ............................................................ 1,482,731

Current
Inv: ....................................................... 858,185
This brings the total invoiced amount to $2,340,916
(Not including the extra for insurance)

Therefore, if you are holding the 40,800 for the diffusers, the amount
we

ask that you send immediately is $817,385.

There has been no incorrect or double billing.
Please confirm that we are in agreement on this.

Thanks,
Joel

Original Message
From: "joel" <joel@advancedburner.com>
To: "James Nelson" <JIM-N@ipsc.com>
Cc: "Sal Ferrara" <sal@advancedburner.com>
Sent: Wednesday, March i0, 2004 10:53 AM
Subject: Re: Re:

> The invoice ou are holding is for the 30% on shipment, issued
2/18/04,
plus
> the additional items.

>>
> The earlier payment for 741,365(also 30%) was correct and received
on

2/18.
>>
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> > The invoice you have is correct and the amount you owe is the
> $741,365 for
> > final shipment.
>>
> > Would appreciate if you could overnight that check.
>>

> > Thanks,
> > Joel
>>

>>

> > ..... Original Message
> > From: "James Nelson" <JIM-N@ipsc.com>
> > To: <joel@advancedburner.com>
> > Sent: We~esday, March i0, 2004 11:33 AM
> > Subject: Re:
>>

>>

> > > As I looked into this it turns out that the major portion of
> invoice
> > > A03008-5 ($741,365) has already been paid to you on 2/13/04. I
> have
> > > released two of the remaining three items ($76,020). The last
> item,
> > > (40,800) is additional charge for the diffusers; When we get the
> last of
> > > the diffusers on Monday I will release that for payment also. jhn
>>>

> > > >>> "joel" <joel@advancedburner.com> 3/9/2004 11:03:18 AM >>>
> > > James:

> > > Considering how we are progressing with shipping the remaining
> > > equipment Iam asking you to release the check you are holding.
>>>

> > > Whether you pay us now or not, we would still do everything
> possible to
> > > ship ASAP; as we are doing.

> > > Withholding that payment achieves only one effect: it creates a
> maj or
> > > cash-flow problem for us.

> > > So I would apreciate it if you would have it overnighted to us.

> > > Joel
>>>

>>

>

>

Howard Hamilton
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Frc~:
To:
Date:
Subject:

James Nelson
Howard Hamilton
4/26/2004 3:43:12 PM
Re: ABT Back charges

Howard, lets go ahead and present these charges to ABT and let them know that
we intend to apply these charges to the final payment to them. I’m sure we
can provide them further documentation if they require it. thx Task the
email you submit to them, through me please so I am ready to respond when they
call. thx

>>> Howard Hamilton 4/26/2004 1:32:47 PM >>>
There are approximately $26,170 worth of back charges against ABT for the
installation of burners during the Unit 2 outage.

The attached table give a break down of the charges by work release and
Purchase Order.

I did not put in TEI’s final charges as you have the paper work for them.
However, they should be close to the TEI estimates as shown.

CC: Phil Hailes
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From:
To:
Date:
Subj ect

James Nelson
Howard Hamilton; Phil Hailes
1/12/2004 7:27:20 AM
Fwd: 04-45618 Burner Installation Unit 2

Look it over and give me your comments. Fast, thx

>>> Nancy Bennett 1/12/2004 7:14:27 AM >>>
James,
I sent the contract to Robert Rees (our attorney) for his review. I asked him
to please pay particular attention to our termination clause - just in case...

He has some very good suggestions. Please review them and then get back to
me. Some of them I could probably answer but the majority are things you
should be aware of.

Thanks for your help.
Nancy
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From

To :
Date
Subj ect

James Nelson
Howard Hamilton
12/31/2003 2:19:06 PM
Re: Burner Gaskets

The contract states that they will provide these things. Why are we giving
them an out? Drop by when you can.

>>> Howard Hamilton 12/31/2003 1:57:55 PM >>>
Will ABT be providing the gasket and fasteners between the existing IPSC 90
degree elbow and burner pup that includes the ABT flow distribution device
which are being fabricated by an ABT vendor and being sent separate from the
burners.

If not please advise the gasket and fastener hardware required to make this
connection. Reference drawing 03008-100-A00-D0 (Sections A-A and B-B).
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From:
To:
Date:
Subject:

James Nelson
Howard Hamilton; Phil Hailes
1/12/2004 3:05:09 PM
RE: Contract 04-45606, Burner Model

I vote no, unless this steel has been kept in space since it was rolled.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 1/12/2004 1:52:40 PM >>>
Howard/Phil,
The cost to shrink wrap the burner modules (to cover all openings on
each end of the burner)would be a total of $18,700 for all 48
assemblies. Please advise by 1/14/04 should you wish to proceed with
this change so we have sufficient time to order materials and install in
time for the first shipments.
Regards,
Sal

...... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, December 17, 2003 5:22 PM
To: sal@advancedburner.com; Phil Hailes
Cc: Gary Goold; James Nelson
Subject: Re: Contract 04-45606, Burner Model

Phil: Be advised that Steve Kozocowhich of ABT called me and requested
to know how much of the burner we would like to see shrink wrapped. I
advised him that we would want the areas of the burner wrapped that ABT
would required to have the burners stored outside. I would image this
would be mostly around the front plate of the burner where all of the
instruments are to be located.

It would appear that ABT will want to charge us for this wrapping. If
they send a quote to me I will make sure that you get a copy. If the
price is right it should be implemented as it will give us the option of
storing the burners outside, which could be very advantageous. Plus is
would provide protection to the vulnerable areas of the burner during
shipping and wherever they are stagged.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 12/17/2003 12:53:53 PM
>>>
Howard,

I received a message that you called and asked if we can provide
shrink
wrap on the burner. Which components would you like to see shrink
wrapped (knowing this I can obtain a fixed price from our fabricator
to
apply the shrink wrap accordingly).

Sal
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From:
To:
Hamilton;
Date:
Subj ect :

James Nelson
Bernell Warner; Bret Kent; Dave Hahn;

Phil Hailes; Phong Do
1/7/2004 8:59:09 AM
Re: Contract Cost Tracker W/O

Dean Wood; Howard

We will discuss this issue in our group meeting. We need to have the IPSC
project coordinator directly involved in distribution of IPSC materials from
our stores for several reasons.

>>> Phil Hailes 1/6/2004 6:02:25 PM >>>
Howard and Bret,

I gave the warehouse my contract cost tracker number (02-60456-54) for
tracking the charges that TEI will make to the warehouse (ice, rags, nuts and
bolts, etc) that are attributable to the OFA job.    I use a specific extension
to the base W/O number, so that I can follow and summarize the costs to
back-charge TEI at the end of the job.    By the end of the outage, these costs
add up to several thousands of dollars.

Can each of you give them the appropriate W/O for burners and air heater work?

My intent is that anything TEI attempts to get from the warehouse and tool
room be attributed to each individual contract by uttering the keywords of
"OFA" or "Burners" or "Air Heater".    This will help the warehouse people know
which contract to charge, will help keep the costs straight and allow us to
track what was used.

Vance and Garry,

I would also like to arrange things with the Tool Room so that one or two key
TEI people (eg. Superintendents) can check out tools as needed, without us
having to personnally sign them out each time. Can this be worked out?

Thanks Phil

Gary Goold; Vance Bishop
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From:
To:
Date:
Subject:

James Nelson
Howard Hamilton
1/27/2004 1:28:21 PM
Re: Questions Concerning Item i0 on Drawing 03008-100-A02-D0

I applaud your attention to important detail Howard. You are truly the right
man for this job. Let me know if I can support you in any way. i.e. if ABT
gives you any crap. thanks again.

>>> Howard Hamilton 1/26/2004 4:23:18 PM >>>
i. B&W drawing 294359E calls for the hole in the windbox to accommodate the
burners to have a diameter of 78 1/4". ABT Drawing 03008-100-A02-D0 calls out
item i0 to be a carbon steel (A36) bar hoop 78 1/4" ID, 2 3/4" wide and 1/4"
thick. This means that the only overlay onto the windbox that ABT is
depending on is the 1/4" thickness of the hoop (OD 78 3/4").

This appears to be a very close shave considering if the burner has to be
moved up down or side ways more than 1/4" the hoop and the hole will have a
gap that will need to be addressed.

My Question is what happens if a sizable gap (say 1/2") is unavoidable between
hoop and windbox?

Response:

2. In Detail C on Drawing 03008-100-A02-D0 ABT has shown that a 3/16" fillet
seal weld is required between Item i0 and the windbox. Since both material are
A36 we can figure a required welding procedure.

In Detail C on Drawing 03008-100-A02-D0 ABT has shown a 3/16" fillet seal weld
between item i0 and the ABT burner front plate. The drawing calls out item i0
to be A36, but the front plate is not addressed.

What is the front plate made out of?

Response:

What is the P-number and ASME designation for the burner front plate.

Response:

Response:

What welding rod does ABT recommend and is preheat or post heat required?
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From:
To :
Date :
Subj ect :

James Nelson
Howard Hamilton
12/31/2003 3:04:53 PM
Re: Revised General Arrangement Drawings

I really appreciate your detailed attention to the installation issues.

>>> Howard Hamilton 12/31/2003 1:35:04 PM >>>
Attached ABT Unit 2 General Arrangement Drawings 03008-100-A01-FW and
03008-100-A01-RW have the following requested revisions marked in red:

i. Each burner has been assigned an IPSC Burner Number as presently exists in
Unit 2.

2. The drawing have been marked with a RHSW (Right Hand Side Wall and a LHSW
(Left Hand Side Wall) designation for orientation.

3. An arrow pointing to the West has also been added for orientation.

The following statements have been added also for orientation.

"Standing Outside The Boiler Looking South or into The Boiler" - for the Rear
Wall

"Standing Outside The Boiler Looking North or into The Boiler" - for the Front
Wall

I talked to Sal on the phone on 12/30/03 and discussed the following:

i. The burners will come out marked CW or CCW only. as we discussed earlier
this month. Since the burner fronts will be covered with insulation and
lagging it would be pointless to mark them with the numbers called out on the
drawings.

2. The burners will have no other markings such a serial or model number that
will make them unique.

3. The numbering called out on the attached drawings are unique to each
burner.

4. Showing the numbering on the arrangement drawings will assist in
identifying a specific burner and assist in future reference.
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From:
To:
Date:
Subj ect :

Howard,

James Nelson
Howard Hamilton
1/27/2004 11:13:23 AM
Re: Questions concerning item ii on drawing 03008-100-A02-D0

We paid extra to have forward sections of the burners made of alloy. Check
with Phil if necessary to see that proper alloys are used. thx

>>> Howard Hamilton 1/27/2004 11:09:04 AM >>>
I. Item ii on drawing 03008-100-A02-D0 is made out of A36 steel. This same
casing ring on B&W’s existing burner is made out of stainless steel TP 304.

Why can ABT use mild steel ?

Response.

2. Attached photo shows that there is a sizeable gap between Item ii and the
burner throat. B&W placed Kaowool rope packing to seal this gap in the
existing burners.

Does ABT require that this gap be sealed and if not, why and if so with what?

Response:

3. Item ii is called out as "shipped with unit" in its description on drawing
03008-100-A02-D0. This would indicate that it is shipped loosed or only tack
welded to the burner as item i0 is called out to be in removal and
installation note 8.

Is Item ii unattached to the burner throat during operation allowing the
burner to expand and contract without restriction?

Response:

Is Item ii welded to the burner throat or just tack welded?

Response:

If Item ii is only tack welded to the burner throat do these tacks need to be
broken to allow burner movement?

Response:

4. Item ii is not called out in the Removal and Installation Notes.

Does ABT have a recommended sequence for the welding of Item ii.

Response:

5. In B&W drawing 294359E the throat sleeve casing (Item e) is shown welded to
the casing weld ring which is welded to the boiler wall tubes.

Is item ii welded to the throat sleeve casing (Item e) or the casing weld
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ring?

Response:

Does ABT require that the throat sleeve casing (Item e) be cut flush with the
casing weld ring so that item ii can be welded to the casing weld ring?

Response:

CC: Phil Hailes
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From:
To:
Date:
Subj ect :

Jerry Finlinson
Howard Hamilton
1/20/2004 12:36:54 PM
Re: Shipping Schedule for ABT Burners and Ancillary Equipment

Howard,
I see that all this equipment is arriving on week of 9 Feb, which is the

week I’ll be gone to an ABB controls training class in Ohio. So we’ll need to
have Ken, Bill or Phil assist with the receiving of these items.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 1/20/2004 10:13:17 AM >>>
Per Sal Farrar of ABT on 1/20/04 the following is the latest shipping schedule
for the burners and ancillary equipment.

i. The Burners will start arriving the week of 1/26/03. There will be 3 truck
shipments each week until all 48 burners are on site. There will be 3 to 4
burners on each truck. The last truck is scheduled to leave 2/20/03 and arrive
on site around 2/25/04. The ABT Burners will be coming from Passaic County
Welders out of New Jersey. Sal has not awarded a shipping contract yet so I
can’t tell you the trucking company ABT will be shipping the burners with.

Darrell: The Computer model for the burners shows a weight of 6100 ibs. ABT
nor the trucking company will be weighing the burners so their will be no
official weight. However, IPSC has a calibrated scale and if you want we can
get a true weight of the burners if you are interested. Let men know and I
will make arrangements with Operations to have a burner weighed.

The first truck could be escorted to the scales upon arriving and leaving to
get a gross and net weight of the truck and thus a weight of the burners.

2. The horizontal and vertical castings for the burner elbows will be arriving
the week of 2/9/04. The castings will be coming from JMS Fabricating System
out of Lathrup, Pennsylvania. JMS will also be sending a ceramic kit for
fitting the vertical castings into the coal elbows. The kit will include
diamond saws for cutting the ceramic. All castings and repair kits should be
coming on one truck.

Darrell: Sal is sending drawings by snail mail that show the placement of the
vertica! castings. The drawings are being sent to Phil Hailes.

3. The 48 ABB Flame Scanners will be coming in the week of 2/09/04 on one
truck. ABB is out of Massachusetts.

Darrell: Jerry Finlinson of IPSC will handle the unloading arrangements for
these flame scanners. Contact Jerry should they come to you
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4. Purge panels from Air Monitor will be arriving on site the week of 2/09/04
all 8 should be in one truck. Air Monitor is out of Santa Rosa, California.

Darrell: Jerry Finlinson of IPSC will handle the unloading arrangements for
these purge panels. Contact Jerry should they come to you.

5. Thermocouples for all 48 burners will be arriving the week of 02/09/04.
They will be coming from TTE located in Pennsylvania.

Darrell: No thermocouples were installed on the burners. TEI will need to
install these thermocouples per drawings and direction of Jerry Finlinson.

CC : Bill Morgan; Ken Nielson; Phil Hailes
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From:
To:
Date:
Subject:

Jerry Finlinson
Salvatore Ferrara
12/18/2003 11:35:32 AM
RE: IPP Burner TC’s Type E

Sal,
That sounds like a pretty good system.
Our current ones are tack welded onto the burner, then a 1/4 inch thermocouple
wire is
fed back out to a small jbx. I have enclosed some photos.

Could you send me the manufacturer and part number of the ones you are
planning to
supply? Do you have any photos or diagrams of the mounting?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 12/18/2003 11:15:31 AM >>>
Jerry,
To install the TC in the field is easy since it would be slid into the
shop installed guide pipes. The end of the guide pipes are shop welded
to the tip and barrel so you wouldn’t have to do this in the field
(field connections will required screwing into place). I will proceed

with change to Type E.

I estimate the cost to add an additional thermocouple, guide pipe
assembly to be $450 per burner. The am concerned however the impact this
will have on delivery if we make any changes at this point in the shop
fabrication of the burner assemblies.
Sal

...... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Thursday, December 18, 2003 10:50 AM
To: sal@advancedburner.com
Subject: RE: IPP Burner TC’s Type E

We’d like to stick with type E. What is the difficulty of field
mounting?
Are the locations readily accessible? Are they tack welded onto
metal?
I was wondering how much the TC’s cost. If we wanted to have a 3rd TC
mounted on the backplate to allow comparison with our current burner
backplate
temps, how much would that cost us?
Thanks, Jerry
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Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 12/18/2003 7:39:22 AM
>>>
Jerry,
I stopped production on the probes until you make your decision. At
this
point there would not be any impact on price to make the change to
Type
E however delivery of TC’s will be delayed until at least ist week of
February. In this case the thermocouples will need to be installed on
site at IPP. Based on this, please let me know ASAP which way you want
to go (TYPE E or Type K).

..... Original Message.
From: Salvatore Ferrara [mailto:sal@advancedburner.com]
Sent: Thursday, December 18, 2003 9:00 AM
To: ’Jerry Finlinson’
Cc: ’Bill Morgan’; ’Jim Knapp’; ’James Nelson’; ’Phil Hailes’
Subject: RE: IPP Burner TC’s Type E

Jerry,
We ordered Type K thermocouples. I’ll check on changing it and what
the
overall impact will be on price and delivery. This will definitely
impact delivery date of the first burner assemblies scheduled to
complete the first week of January.
The thermocouple location in the burner front are shown on arrangement
drawing 03008-100-A00-DO (Items G1 & G2). G1 measures the fuel
injector
tip (coal nozzle) temperature and G2 measures the fuel injector barrel
temperature.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, December 17, 2003 6:10 PM
To: sal@advancedburner.com
Cc: Bill Morgan; Jim Knapp; James Nelson; Phil Hailes
Subject: IPP Burner TC’s Type E

Sal,
I understand you are supplying 2 thermocouples on each new burner.
Could you let us know where you plan to locate them?

Just so you know, we currently have type E thermocouples on our
existing burners.
We’d appreciate it if you used the same type E, so that we wouldn’t
need to pull new extension wire back to the data aquisition IO.
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Let us know if different.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; James Nelson; Phil Hailes
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Jerry Finlinson’" <Jerry-F@ipsc.com>
1/14/2004 8:54:13 AM
RE: IPP Burner TC’s Type E

Jerry,
Last week I handed Phil Hailes 2 copies of Thermocouple drawing
10-4787Revl. Let me know if you still have questions.
Sal

..... Original Message ......
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Thursday, December 18, 2003 1:35 PM
To: sal@advancedburner.com
Cc: Howard Hamilton; James Nelson; Phil Hailes
Subject: RE: IPP Burner TC’s Type E

Sal,
That sounds like a pretty good system.
Our current ones are tack welded onto the burner, then a 1/4 inch
thermocouple wire is
fed back out to a small jbx. I have enclosed some photos.

Could you send me the manufacturer and part number of the ones you are
planning to
supply? Do you have any photos or diagrams of the mounting?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 12/18/2003 11:15:31 AM
>>>

Jerry,
To install the TC in the field is easy since it would be slid into the
shop installed guide pipes. The end of the guide pipes are shop welded
to the tip and barrel so you wouldn’t have to do this in the field
(field connections will required screwing into place). I will proceed

with change to Type E.

I estimate the cost to add an additional thermocouple, guide pipe
assembly to be $450 per burner. The am concerned however the impact
this
will have on delivery if we make any changes at this point in the shop
fabrication of the burner assemblies.
Sal

..... Original Message .....
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From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Thursday, December 18, 2003 10:50 AM
To: sal@advancedburner.com
Subject: RE: IPP Burner TC’s Type E

We’d like to stick with type E. What is the difficulty of field
mounting?
Are the locations readily accessible? Are they tack welded onto
metal?
I was wondering how much the TC’s cost. If we wanted to have a 3rd TC
mounted on the backplate to allow comparison with our current burner
backplate
temps, how much would that cost us?
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 12/18/2003 7:39:22 AM

Jerry,
I stopped production on the probes until you make your decision. At
this
point there would not be any impact on price to make the change to
Type
E however delivery of TC’s will be delayed until at least ist week of
February. In this case the thermocouples will need to be installed on
site at IPP. Based on this, please let me know ASAP which way you want
to go (TYPE E or Type K).

..... Original Message .....
From: Salvatore Ferrara [mailto:sal@advancedburner.com]
Sent: Thursday, December 18, 2003 9:00 AM
To: ’Jerry Finlinson’
Cc: ’Bill Morgan’; ’Jim Knapp’; ’James Nelson’; ’Phil Hailes’
Subject: RE: IPP Burner TC’s Type E

Jerry,
We ordered Type K thermocouples. I’ll check on changing it and what
the
overall impact will be on price and delivery. This will definitely
impact delivery date of the first burner assemblies scheduled to
complete the first week of January.
The thermocouple location in the burner front are shown on arrangement
drawing 03008-100-A00-DO (Items G1 & G2). G1 measures the fuel
injector
tip (coal nozzle) temperature and G2 measures the fuel injector barrel
temperature.
Sal
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..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, December 17, 2003 6:10 PM
To: sal@advancedburner.com
Cc: Bill Morgan; Jim Knapp; James Nelson; Phil Hailes
Subject: IPP Burner TC’s Type E

Sal,
I understand you are supplying 2 thermocouples on each new burner.
Could you let us know where you plan to locate them?

Just so you know, we currently have type E thermocouples on our
existing burners.
We’d appreciate it if you used the same type E, so that we wouldn’t
need to pull new extension wire back to the data aquisition IO.
Let us know if different.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

"’Howard Hamilton’" <howard-h@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, "’Phil Hailes’" <Phil-H@ipsc.com>

IP7 031901



From:
To:
Date :
Subj ect

Jerry Finlinson
Bill Morgan; Jim Knapp;
2/7/2004 8:59:06 AM
IBAM purge air supply

Ken Nielson

Ken/Bill,
This week I walked down IBAM purge air supply with Hank Johnson and Dave Reit
GSL. There is a 2 inch air supply header around the boiler on the 5th 7th and
9th LVL’s. Dave proposed to use 1.5 inch copper tubing down the front side
from 9th floor to pick up all 4 IBAM panels and back side up from 5th floor on
1.5 inch header. It would be more consistentr to come down from the 9th floor
on both front and rear to make it more consistent. Please let Dave know that.

We’ll have a i" T off the header through filters and 3/4 flex hose to IBAM
panel. We thought that in the location of the IBAM panels, it’s not so hot,
so the 3/4 inch brake hose would make a good flex connection rather than using
stainless flex, which costs much more. Dave will purchase the materials for
this installation, except the filters, which Jim Knapp has ordered.

Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; James Nelson; Jon Christensen; Phil Hailes
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From:
To:
Date:
Subj ect :
to

Jerry Finlinson
Howard Hamilton
2/20/2004 1:33:21 PM
Fwd: Re: Response from ABB Regarding Connecting Cooling Air Hose
ABB Scanners

Here’s Bill Clark’s latest response.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/20/2004 12:38:16 PM >>>

Jerry,

The 6" above furnace pressure is the standard. Your Hoffman blowers
sound
as
if they would be adequate at 13.5" Our scanners are good up to 900
degrees F on the hot end.
The air helps keep the electronics head temperate and creates a positive
purge through
the lens assembly to keep it clean. Restricting the input to 1.5" pipe
would not cause a problem.

Bill

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/20/2004
01:57 PM

02/20/2004 01:57 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: William M. Clark/USPOA/ABB@ABB_US01
cc: "Howard Hamilton" <howard-h@ipsc.com>, "Jim Knapp"
<JIM-KNAPP@ipsc.com>,

"James Nelson" <JIM-N@ipsc.com>
Subject:           Re: Response from ABB Regarding Connecting
Cooling Air Hose to ABB
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Scanners

William,
We currently have Baily Flame On scanners with a 1.5 inch cooling
air line,
the air is coming from a Hoffman Flame Scanner Blower and 6" header.
We’d like to adapt the 1.5 inch
line to your 2" input connection. Do you think that would be
sufficient.
Do these new scanners take about the same cooling air as the Bailey
Flame On system?
We’d rather not repipe our system unless absolutely necessary.

I’m not aware of any CFM measurements, should we try and get some?

I noticed in the manual that you recommend 6" positive pressure and 30
cfm at 120F.
Our Hoffman blowers create pressure from 0-27 inches water.
There is an alarm if the pressure drops below 13 inches and
auto starts the backup blower if the pressure drops below 12.5 inches
water.
Since our furnace runs at -.5 inches, we have a pressure drop of at
least 13.5 inches probably much greater.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/20/2004 10:38:58 AM >>>

Jerry,

We see many methods, the preference would be a flexible 2" hose for
serviceability
and to allow for boiler expansion.

I have enclosed a drawing to show a hose arrangement we have supplied
historically.

Regards,
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William M. Clark
ABB Inc
2 Waterside Crossing
Windsor, CT 06095

Phone: (860) 285-9402
Fax: (860) 285-6999
Cell: (860) 559-5673
E-Mail: william.m.clark@us.abb.com

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on
02/20/2004
12:20 PM

02/20/2004 12:20 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To:       "Clark Johnson" <CLARK-J@ipsc.com>, Harry
Dohalick/USINY/ABB@ABB_US01,
William M. Clark/USPOA/ABB@ABB_US01
cc: "Howard Hamilton" <howard-h@ipsc.com>
Subject: Fwd: Connecting cooling air to ABB Scanners

William,
I have here photos of our current burners and the new ABT
burner.
It shows the connection for flame scanner cooling air.
Our installers our wondering how you prefer the 2" pipe connected to
your scanner cooling port.
Please advise.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 2/20/2004 8:12:44 AM >>>
Attached photos explain request for clarification concerning how ABB
will wants seal air connected to their scanners.

TEI plans to use the existing 2" flex hose feeding the B&W scanner and
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connect it to the new ABB scanner.

ABB needs to clarify not they will want to connect from the existing
2 "

flex hose to the new ABB scanner.

Attention: Attachment "ABB SCANNER.jpg" has been removed from this
note
on February 20 2004 by William M. Clark/USPOA/ABB
Attention: Attachment "Existing Scanner..jpg" has been removed from
this
note on February 20 2004 by William M. Clark/USPOA/ABB

(See attached file: C.htm)
(See attached file: B949738-Model.pdf)

(See attached file: C.htm)

IP7 031906



From:
To:
Date :
Subj ect :

Jerry Finlinson
James Clark
2/7/2004 10:10:47 AM
Estimated delivery of flame scanner detectors and fiber optics?

James,
We’d like to try mounting some of the flame scanner fiber optics and

detectors on our burners while they are staged on the burner deck to ensure
that they fit properly and to measure how far from the end of the tube the
fiberoptic is located, we may also need to order additional fittings for the
cooling air connection.

Would you recommend that we install the thermocouples and flame scanners on
the burners prior to moving them into position or wait until after they are
installed? We’d prefer to do it with them sitting on the burner deck as we
have better access.

Can you give us the estimated ship date of the detectors and remainder of the
equipment?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC:             Bill Morgan; Howard Hamilton; James Nelson; Jon Christensen;
Ken Nielson; Phil Hailes
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Fro~:
To:
Date :
Subj ect :

Jerry Finlinson
Sal Ferrara
12/29/2003 10:48:40 AM
Burner installation instrumentation details

Sal,
We are reviewing the burner installation package today and had a few

questions reguarding some details of the installation.

i) Thermocouples: How did you propose to mount the JBX’s or terminations
outside the windbox? How is the thermocouple fed through the windbox wall?
Please provide more details.

2) Burner air flow tubing - Are you or air monitor providing the tubing and
fittings from the burner to the IBAM panel? Do we have any details that TEI
will need for the installation and mounting of the tubing on supports?

3) Scanners - Has ABB provided any info on connecting the cooling air to the
scanner heads? Are you providing a ball valve to isolate that cooling air?
Will the existing 3/4 inch conduit be OK for the scanner signal? see attached
photo

4) Need more details on how the burner is attached to the windbox.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC:             arnold.j.piellucci@us.abb.com; Howard Hamilton; James Nelson;
james.m.clark@us.abb.com; Phil Hailes
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Date :
Subj ect :

Jerry Finlinson
Sal Ferrara
2/2/2004 1:56:09 PM
ABT burner thermocouples and tubing welds

Sal,
Now that we have the new burners on site, we see how to install the

thermocouples.
The tubes are pre installed and we slide the thermocouples down the tubes.
The one at the
burner tip has some bends near the end. I hope that the thermocouple is able
to go around those
bends, otherwise it won’t make it to the end of the tube.

On the pitot tube manifold, the tubing bends look nice, but they appeared to
use brass T’s instead of
stainless T’s and the welding job looks poor. See attached photo. What can
you do to improve that? Leaks there
will cause errors in our air flow measurement, so we need these to be good
welds. It will be difficult to
access inside the duct for repairs.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

Howard Hamilton; James Nelson; Phil Hailes
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From:
To:
Date :
Subj ect :

Jerry Finlinson
Sal Ferrara
2/20/2004 1:51:17 PM
ABT burner thermocouple installation difficulties

FYI,
Yesterday, I took one of the thermocouples out and tried sliding it down

the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in the
thermowell. Apparently your installers are making some sharp corner bends on
the thermowell that’s making it very difficult to insert.

Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t bend so
easy.

Maybe we’ll need to get some 1/8 inch diameter thermocouples.

I noticed that there are some sharp bends on the thermocouiple out near the
tip as well.
The bends are only i0 to 15 degrees, but they have a sharp corner, it would
have been better to make it very gradual, then the thermocouple would slide in
easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: Howard Hamilton; Howard Scott; James Nelson; Jim Knapp; John
Fritzges; Phil Hailes
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From:
To:
Date:
Subj ect :

Jerry Finlinson
Howard Scott
3/16/2004 5:58:24 PM
Thermocouple junction boxes missing

FYI,
We still are missing 6 thermocouple junction boxes that go up on the

burners.
Did some of the guys remove them and stash them away somewhere?

Also they are missing one temperature switch for the burner elbows.
Has anyone seen that?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: Howard Hamilton; Jim Knapp; John Fritzges

IP7 031911



From:
To:
Date:
Subj ect :

Jerry Finlinson
Salvatore Ferrara
4/20/2004 11:28:24 AM
RE: More ABT burner thermocouple installation difficulties

FYI,
We just tried installing the new 1/16 inch diameter thermocouples on the

ABT burners.
The thermocouples fit nicely in the existing thermocouple wells. However,
there is a problem
with how the thermocouple head isn’t supported.

Notice in the enclosed photo, how the weight
of the thermocouple head is supported only by the thermocouple wire. Then we
also need to
attach a conduit and cable to the head. This will bend down the thermcouple
wire and
probably break it eventually. We need to come up with a better attachment or
support for
the thermocouple head.

Because the thermocouple is brazed into the fitting it’s difficult to replace
these fittings
with a nipple that could support the weight. Would we be able to weld the
steel and brass
fittings together. Any suggestions?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/27/2004 9:54:01 AM >>>
Jerry,
I ordered 96 replacement thermocouples. They will be 1/16" diameter,
simplex type, as shown on attached sketch 10-4881. The shop made a
mockup of the tube run and tried a 1/8" diameter thermocouple and it was
still very difficult to insert. The 1/16 diameter type inserts easily.
We have to go to compression type (spring loaded type doesn’t come in
1/16" diameter). The compression fitting will provide adjustability to
insure the tip is inserted fully and bottoms out at end of tube.
Delivery is being expedited however material takes 2 weeks to acquire.
The promised delivery is four weeks (by 4/2/04).
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, February 25, 2004 9:57 AM
To: sal@advancedburner.com
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Cc: Howard Hamilton; Howard Scott; James Nelson; John Fritzges; Phil
Hailes
Subject: RE: ABT burner thermocouple installation difficulties

Sal,
I had my I&C supervisors go out with me to attempt to put the

thermocouples into the wells.
With much struggle and grabbing them with pliers we were able to get
the short one in.
We are nervous about damaging the thermocouple sheath.

We also got a 1/8 inch diameter copper rod and inserted it in, it went
easier, but was still twisted
up. You should specify that the bend radius should not be less that I0
to 12 inches. In the case of the short
thermocouple is a bend even necessary? Couldn’t the thermowell just be
angled down to the spot where it is welded on?

We think at this point that it would be best to switch all the
thermocouples to 1/8 inch diameter.
Can that be done in the time frame? You can have your guy take a look
at it when he is here tomorrow.

We are worried that it’s such a struggle to get the 3/16 diameter ones
in the pipe that it will
be nearly impossible to get them out again. We also don’t want to use
organic lubricant because
it will carbonize in service and make it difficult to reinstall another
thermocouple.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/23/2004 3:02:08 PM
>>>

Jerry,
Per my discussion with the PCW fab shop, tubes were bent with 4"
centerline radius die. In discussion with the thermocouple supplier,
the
.312" tube ID with 4" radius bends is sufficient for the .187"
diameter
thermocouple to pass thru. Our experience with the TC’s is they are
pretty flexible however they don’t just slide in. It takes a little
effort to work the TC through the tube but our experience is that they
will work through. Twisting, by holding onto the 3/16 sheath at the
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same

time you’re pushing in normally helps (just be careful not to twist
the
head portion of the TC assembly).
Let me know how this works.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 3:51 PM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; Jim Knapp; James Nelson; John
Fritzges; Phil Hailes
Subject: ABT burner thermocouple installation difficulties

F¥I,
Yesterday, I took one of the thermocouples out and tried sliding it

down the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in
the thermowell. Apparently your installers are making some sharp
corner
bends on the thermowell that’s making it very difficult to insert.

Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t
bend so easy.

Maybe we’ll need to get some 1/8 inch diameter thermocouples.

I noticed that there are some sharp bends on the thermocouiple out
near
the tip as well.
The bends are only i0 to 15 degrees, but they have a sharp corner, it
would have been better to make it very gradual, then the thermocouple
would slide in easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

Howard Hamilton; Howard Scott; James Nelson; John Fritzges;
Phil Hailes; Tarkel Larson
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From:
To:
Date :
Subj ect :

Jerry Finlinson
Howard Hamilton
3/31/2004 10:07:32 AM
Re: Contract 04-45606, Replacement Thermocouples

Yes, we’ll have I&C insert these and connect them up.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 3/31/2004 9:58:14 AM >>>
I assume that I&C is installing these thermocouples. Please advise.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 3/31/2004 9:39:06 AM >>>
Howard,

Attached for your information is the "pick ticket" for shipment of the
96 replacement thermocouples that shipped yesterday by UPS ground.

Regards,

Sal
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’Jerry Finlinson’" <Jerry-F@ipsc.com>
2/23/2004 3:05:58 PM
RE: ABT burner thermocouple installation difficulties

Jerry,
Per my discussion with the PCW lab shop, tubes were bent with 4"
centerline radius die. In discussion with the thermocouple supplier, the
.312" tube ID with 4" radius bends is sufficient for the .187" diameter
thermocouple to pass thru. Our experience with the TC’s is they are
pretty flexible however they don’t just slide in. It takes a little
effort to work the TC through the tube but our experience is that they
will work through. Twisting, by holding onto the 3/16 sheath at the same
time you’re pushing in normally helps (just be careful not to twist the
head portion of the TC assembly).
Let me know how this works.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 3:51 PM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; Jim Knapp; James Nelson; John
Fritzges; Phil Hailes
Subject: ABT burner thermocouple installation difficulties

FYI,
Yesterday, I took one of the thermocouples out and tried sliding it

down the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in
the thermowell. Apparently your installers are making some sharp corner
bends on the thermowell that’s making it very difficult to insert.

Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t
bend so easy.

Maybe we’ll need to get some 1/8 inch diameter thermocouples.

I noticed that there are some sharp bends on the thermocouiple out near
the tip as well.
The bends are only 10 to 15 degrees, but they have a sharp corner, it
would have been better to make it very gradual, then the thermocouple
would slide in easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
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435-864-6466
jerry-f@ipsc.com

fax 0776/6670

CC:              "’Howard Hamilton’" <howard-h@ipsc.com>, "’Howard Scott’"
<HOWARD-S@ipsc.com>, "’Jim Knapp’" <JIM-KNAPP@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, "’John Fritzges’" <JOHN-F@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, "Tarkel Larson" <tarkel@advancedburner.com>
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From:
To:
Date :
Subj ect :

Jerry Finlinson
Howard Hamilton
12/18/2003 9:44:07 AM
Fwd: RE: IPP Burner TC’s Type E

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 12/18/2003 7:39:22 AM >>>
Jerry,
I stopped production on the probes until you make your decision. At this
point there would not be any impact on price to make the change to Type
E however delivery of TC’s will be delayed until at least ist week of
February. In this case the thermocouples will need to be installed on
site at IPP. Based on this, please let me know ASAP which way you want
to go (TYPE E or Type K).

..... Original Message .....
From: Salvatore Ferrara [mailto:sal@advancedburner.com]
Sent: Thursday, December 18, 2003 9:00 AM
To: ’Jerry Finlinson’
Cc: ’Bill Morgan’; ’Jim Knapp’; ’James Nelson’; ’Phil Hailes’
Subject: RE: IPP Burner TC’s Type E

Jerry,
We ordered Type K thermocouples. I’ll check on changing it and what the
overall impact will be on price and delivery. This will definitely
impact delivery date of the first burner assemblies scheduled to
complete the first week of January.
The thermocouple location in the burner front are shown on arrangement
drawing 03008-100-A00-DO (Items G1 & G2). G1 measures the fuel injector
tip (coal nozzle) temperature and G2 measures the fuel injector barrel
temperature.
Sal

..... Original Message ......
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, December 17, 2003 6:10 PM
To: sal@advancedburner.com
Cc: Bill Morgan; Jim Knapp; James Nelson; Phil Hailes
Subject: IPP Burner TC’s Type E

Sal,
I understand you are supplying 2 thermocouples on each new burner.
Could you let us know where you plan to locate them?

Just so you know, we currently have type E thermocouples on our
existing burners.
We’d appreciate it if you used the same type E, so that we wouldn’t
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need to pull new extension wire back to the data aquisition IO.
Let us know if different.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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From:
To:
Date :
Subj ect :

Jerry Finlinson
Howard Hamilton
3/14/2004 4:06:33 PM
Fwd: CAMS SENSING LINES ON BURNER FRONTS

Thanks for pointing that out.
I’ll go take a look.
Yes they do need to allow for the coal pipes to move downwards i0 to 12
inches.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> John Fritzges 3/14/2004 3:21:55 PM >>>
Jerry,
Mike Melville pointed something out to me Sunday. On the back side of the
Boiler, G Burner Level, the CAMS sensing lines are mounted just below the
support braces for the coal pipe going up to the next level. It looks as
though when the boiler expands, the brace might impinge on the sensing lines.
I’m not sure how the coal pipes move when the boiler heats up but the boiler
should grow downward. You might want to take a look at it and see what you
think.
Get ahold of me if you want me to be there when you look a t it.

CC : John Fritzges; Mike Melville
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From:
To:
Date:
Subj ect :

Jerry Finlinson
Aaron Nissen; Garry Christensen;
3/31/2004 4:02:53 PM
Burner and Windbox temps 31mar04

James Nelson

FYI,
Jim Knapp and I went out Wednesday 31mar04 2pm and measured the windbox

and burner temperatures on U2.
This was done at load of 885 MW with F mill out of service and cooling air in
F and the OFA.

Secondary air temp is 687 F,

B1 windbox = 657
B6 windbox = 658

OFA SW = 658 F, Flow = 62,000 ib/hr
OFA SE = 661 F, Flow = 0 ib/hr, suspect transmitter tubes disconnected.
OFA NW = 673 F, Flow : 104,000 ib/hr
OFA SW = 672 F, Flow =0 ib/hr, suspect transmitter tubes disconnected.

Conclusion, south side appears uniform but about 30 degrees cooler than
secondary air duct temp.
North side is about 15 degrees cooler than secondary air temp.

Top row burners El, E3, DI, D3 with thermocouple welded on:

front, backplate
El: 840, 668
E3: 918, 673

DI: 932, 678
D3: 983, 486 ??

Conclusions: backplate temp is similar to secondary air temperature, so it’s
not receiving heavy radiation from fireball.
D3 was hotter than E3, possibly because of F mill being OOS on that side.
Also, in general we see the north side secondary air hotter than south side.
Why?

These temps are well within specs of the burner design.

Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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CC:             Bill Morgan; Dave Spence; Howard Hamilton; Jim Knapp; Jon
Christensen; Jon Finlinson; Ken Nielson; Sal Ferrara; Tarkel Larson
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From:
To:
Date :
Subj ect :
3/26

Jerry Finlinson
Howard Scott
3/12/2004 11:16:16 AM
ABT burners TC’s ordered from Thermocouple Technologies ship

FYI,
I just called Thermocouple Technologies who is making our new burner
thermocouples.
215-529-9394
order number A03-008-416
currently they are scheduled to ship on 3/26.
It’s possible to install them online, but we’d prefer to have them in prior to
startup.

I asked if it might be possible to send quicker.
I also asked if they could make them 3 or 4 inches longer, so that we could
have a longer standpipe.
Do you suppose it would have interference with the elbow flange if it was
longer?
They should be getting back to me today.
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Scott 3/12/2004 6:44:31 AM >>>
Jerry, as per our conversation the other day, we need to connect the box to

the flex conduit and then mount the box on standoffs at a position that will
al!ow the boiler to grow without ripping the conduit out of the box. The
boiler grows at least 12" down on the 5th floor.

>>> Jerry Finlinson 3/11/2004 7:01:43 PM >>>
Howard,

TEI has started remounting the TC JBX’s on the burner’s on 5th floor
North = G mill.
Can you review their installation? In some cases they need to move it to the
other side
of the burner and in other cases it is too low and behind the handrail.
Let’s work with them to figure a good position.

Could you also take them the temp switches and figure out a way to mount them?
We could move them into smaller JBX’s possibly, then they would fit better.

Thanks,Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
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435-864-6466
jerry-f@ipsc.com

fax 0776/6670

CC: Howard Hamilton; James Nelson; Jim Knapp; Sal Ferrara;
Tarkel Larson
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From:
To:
Date:
Subject:

Jerry Finlinson
Howard Scott; John Fritzges
3/11/2004 7:01:56 PM
TC JBX’s mounting on ABT burners.

Howard,
TEI has started remounting the TC JBX’s on the burner’s on 5th floor

North = G mill.
Can you review their installation? In some cases they need to move it to the
other side
of the burner and in other cases it is too low and behind the handrail.
Let’s work with them to figure a good position.

Could you also take them the temp switches and figure out a way to mount them?
We could move them into smaller JBX’s possibly, then they would fit better.

Thanks,Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; Jim Knapp
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From:
To:
Date:
Subject :

Jerry Finlinson
Howard Scott; James Nelson;
3/3/2004 2:54:10 PM
Burner pipe temp switches

Jim Knapp; John Fritzges

FYI,
There seems to be a misunderstanding about the temperature switches on

the burner pipes.
These are the ones in small box attached to the outside of the windbox on the
burner pipe.
Operations considers them very useful as they have received early notification
of burner fires in the past,
they’d like to see them reinstalled on the new burners. They are already set
up in the I/O and in the
alarms and control system and they don’t see any reason to remove them.

Has ABT said that we won’t be needing them?

Hopefully, I&C has saved the switches and boxes for reinstallation.
If not let us know and we’ll see what it takes to get new ones.
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; Jon Christensen
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From:
To:
Date:
Subject:

Jerry Finlinson
James Nelson; Jon Christensen
3/3/2004 12:50:18 PM
Fwd: RE: ABT/Intermountain Burner Tubing Cost (AMC WO NO 50633)

We need to evaluate this offer and see if it’s reasonable to us.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 3/3/2004 12:38:08 PM >>>
Jerry,

Air Monitor agrees to provide IPSC with a $6,000 credit in lieu of providing
the tubing and fittings for the signal connections from the burner fronts to
the transmitter/purge cabinets as per AMC proposal number 102403-1.1 dated
10-24-2003 for Air Monitor work order number 50633 and ABT PO A03-008-413.
This $6,000 credit can be used for future wind tunnel performance testing in
Air Monitor’s test facility in Santa Rosa, CA.

I will reiterate that we think copper tubing is a better choice for use with
our equipment than carbon steel pipe for reasons previously stated.

Thank you.

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
PH 707-521-1709
FX 707-526-2825

..... Original Message .....
From: Andy Chew
Sent: Monday, March 01, 2004 1:22 PM
To: ’Jerry Finlinson’
Subject: RE: ABT/Intermountain Burner Tubing Cost (AMC WO NO 50633)

Jerry:

AMC is generally OK with using CS pipe for signal lines contingent upon:
i. Threaded connections are minimized and wherever possible connections are
to be welded.
2. Something other than carbon steel unions or pipe couplings be used as
the signal line ’break’ fitting. With time and vibration these are prone to
leakage. We were just involved with utility in diagnosing and fixing this
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problem.
3. The plant air used for purge is dry. If it has moisture eventually
scale/rust will occur inside the pipe. That scale/rust can flake off and
eventually end up plugging the sensing holes from the inside.

If you were choosing to use copper, which is what we recommend after SST
tubing, is doing each signal line with a MPT x sweat fitting at the burner
wall and flex hose connection, copper tube with sweat straight connectors or
elbows to connect the sections, a copper sweat union near the AMC enclosure
and another MPT x sweat fitting to connect to the enclosure. Nice thing
about copper is that if there is ever a need to remove part of the signal
line the repair is quite easy with a few straight connectors.

Again, I will be getting back to you on what it would have cost us in
material to make these connections.

Regards,

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
PH 707-521-1709
FX 707-526-2825

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Monday, March 01, 2004 9:26 AM
To: Andy Chew
Subject: RE: ABT/Intermountain Burner Tubing Cost (AMC WO NO 50633)

Andy,
Thanks for checking into that.

As it turns out, my boss doesn’t want me to use tubing because our plant
standard
is to use welded carbon steel piping in this application. So we’ve already
got that
steel piping on order. Let’s work out a reasonable credit with you for how
much
the tubing would have cost. If it was copper it would have been around
$6000
and if it was stainless it would have been $12K to $15K. I do believe the
spec said stainless, didn’t it?

Anyway, let’s work up a mutually agreeable credit
for that and we’ll apply it towards some additional windtunnel testing after
we know where our burners are set or decrease the price a bit.
Thanks,
Jerry

Jerry Finlinson, Engineer
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Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/27/2004 9:52:47 AM >>>
Jerry,

I will have quotes from our copper tubing/fitting vendors soon to compare.
A couple of things:

All of the signal connections on the cabinets, burner fronts and flex
connections are either 1/2" male or 1/2" female pipe. Why are the fittings
quoted 3/4" MNPT? I think they should be both 1/2" MNPT x 3/4" tube sweat
and 1/2" FNPT x 3/4" tube sweat. You will eliminate the need to provide
more fittings to reduce from 3/4" to 1/2" threaded pipe connections.

I reviewed the proposal and it indicates AMC will supply "tubing, fittings,
expansion joints/flex connections" but there is no mention of tube trays or
supports. I asked our sales group about this and they confirmed
trays/supports are not our scope.

Thank you.

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
PH 707-521-1709
FX 707-526-2825

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 27, 2004 6:58 AM
To: Andy Chew
Subject: ABT/Intermountain Burner Tubing Cost (AMC WO NO 50633)

ind~,
We got a quote together from our TEI contractor.

They are recommending that we go with soft copper tubing

3/4" soft copper tubing    6100 ft x .76/ft = $4636
3/4" M NPT x 3/4" tube fitting 192 x $8 = 1536
3/4 brass tube coupling 300 x $9 = $2700
6" tube tray 1120 ft x $6/ft = $6720

Total material cost = $15592

installation = $54,141
high.

We’ll be covering this cost, but it seems very

They also provided an estimate for hard copper tubing which was $15686 for
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pipe and fittings,
but are recommending us to go with the soft copper.

Let us know if this seems reasonable to you.
Should we go ahead and order the tubing and fittings or do you want to
provide them and get them here by
the end of next week?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/24/2004 10:11:04 AM >>>
Jerry,

Any word on the tubing cost?

Thanks.

..... Original Message .....
From: Andy Chew
Sent: Friday, February 20, 2004 1:46 PM
To: ’Jerry Finlinson’
Subject: RE: ABT/Intermountain Burner Testing Spin Vane Settings (AMC WO
NO 50633)

Jerry,

Yes, please get a written quote and advise. I think we should stick with
the 3/4" copper tube in straight-rigid plumbing grade for use with soldered
(sweat) joint connections for all the runs both short and long. It will be
simpler and cleaner that way.

Let me know.

Thanks.

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 1:21 PM
To: Andy Chew
Subject: RE: ABT/Intermountain Burner Testing Spin Vane Settings (AMC WO
NO 50633)
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My cost of 80 cents per foot was not a real quote.
I called the local hardware store and he said that i00 ft would be 99 c/ft,
but it would be much cheaper to order 5000 ft, so maybe we could get it for
50 c or so. Do you think we should use ½ inch on the runs less than 50 ft?
Would you like me to get a real quote to compare?
We are talking rigid copper pipe that solders together, right?
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/20/2004 2:14:45 PM >>>
Jerry,

I am getting a quote on our end for the 3/4" tubing to compare with your
tubing cost of 0.80 cents per foot. If it is less expensive for you to
supply then we are OK with the option to provide IPSC with a credit against
future technician labor and/or wind tunnel testing.

I will get back to you on or before Monday 2/23/04.

Thank you.

Bill Morgan; Howard Hamilton; Ken Nielson
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From:
To:
Date :
Subj ect :

Jerry Finlinson
Howard Scott
3/31/2004 9:22:13 AM
Re: IBAM purge status.

Howard,
I called Air Monitor to discuss the issue of tubing disconnecting from

the transmitters. It wasn’t Monday night when they blew off, but happened
when TEI was doing the leak testing. We did get them all reassembled and
working in the past couple of nights.

In our discussions we came to the conclusion that the internal protective
tubing blew off during air leak testing because we put plugs in the end of the
piping.    When we do a normal purge, the lines pressurize for 1 minute, then
allow 1 minute of recovery time for the pressure to bleed down through the
pitot ports. However, if the lines have plugs in the end, then the pressure
doesn’t decay, then when the shuttle valve opens up, the transducer is exposed

to 100 psi, which exceeds the design limit and blows the tubes off. Now that
we have the pitot tubes connected, we shouldn’t have this problem any longer.

Let me know if you hear of any further problems.

By the way, the IBAMs have the latest revision of air monitor purge hardware,
so it doesn’t include the little 5 micron filter and orfice and it doesn’t
require the 50 psi air regulator.

We have some of the burners with unreasonably high and low air flow readings,
which we’ll be investigating.
We may do some windbox internal leak checking on a couple of the burners that
have low readings.
We may be able to do that this upcoming weekend when they shut down to remove
screens from the valves.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Scott 3/30/2004 4:15:34 PM >>>
Jerry, where are we at on our thinking about whether or not we need air
regulators installed to keep from having the little tubes on the back blowing
off? I heard that a lot of them blew off last night.

>>> Jerry Finlinson 3/30/2004 4:09:27 AM >>>
Between Mike Melville and Russ Johnson, they got the IBAM transmitters all
working Monday night.
However, D & H, don’t have the flex connections installed yet, so they don’t
read live values.
It would be good to get those installed Tuesday.
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Also we noticed a few with unreasonably low values, including E1 & E2.
Please have someone snoop test those again. It’s best to leave the pitot
tubes connected during a snoop test,
so that after the purge the line pressure will bleed down and not
overpressurize the transducer.

We will need to enter the new outer air damper distance into the DCS, so that
the flows will be calculated accurately.
Aaron should have a list of the current settings.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: Aaron Nissen; Bill Morgan; Garry Christensen; Howard
Hamilton; James Nelson; Jim Knapp; John Fritzges; Jon Christensen; Ken
Nielson; Wes Bloomfield
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From:
To:
Phil Hailes;
Date:
Subject:

Jerry Finlinson
Bill Morgan; Howard Hamilton; James Nelson; Ken Nielson;
Salvatore Ferrara

2/5/2004 6:46:27 PM
ABT burner pitot manifold leak photos - AMC WO NO 50633

FYI,
Today I observed TEI Jon McCarra doing a leak check on the ABT burner

pitot manfold silver brazing welds.
Each manifold has ii joints on the total pressure (TP) and II joints on the
static pressure (SP).
2 on each side of the 3 pitot couplings, 4 on each side of the cross and a
pipe to tubing joint.
I have enclosed representative photos of the leak check soap bubbles showing
leaks, some leaks were small, a couple were very large.

Here’s a list of the leaks we found on the 9 burners staged on the rear of the
boiler.

7th floor
CW6 - SP, 1 leak on coupling to pitot
CW3 - TP = 3 leaks, pipe to tubing, top leg of cross, Ii:00 pitot coupling
CWI4     2 leaks, SP : bottom 6:00 coupling, TP = bottom 6:00 coupling

6th floor
CW8 - 1 leak, TP - top of cross
CW4 - 2 leaks, SP tube to pipe, and ii:00 coupling,
CW5 - 8 leaks, SP - 3 sides of cross, top ii:00 coupling, TP : 2 sides of
cross, bottom 6:00 coupling

5th floor
All three burners had no leaks, they appeared to be better welded.

As a percent of burners, 66% of the burners had leaks in the manifold.
As a percent of joints from the total of 9 x 22 = 198 joints, 17/198 =
of joints.

8.5%

What weld repair remedy would you suggest?

We will check the burners on the boiler front tomorrow.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/4/2004 8:38:38 AM >>>
Jerry,
The tube joints are joined by silver brazing since the soldering process
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has too low of a temperature rating for our purpose. Andy Chew has it
backwards in his response to you. Silver soldering is rated for a
working temperature in the 400 to 500°F range. Silver brazing is
typically rated upwards of II00°F working temperature range.
Concerning the appearance of the brazed joints, PCW did not clean all
the joints in which case you see some of the flux material used in the
brazing process. PCW has assured us that the joints are good and will
not leak.
Let me know if you have other questions.
Regards,
Sal
..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 8:17 PM
To: Howard Hamilton; James Nelson; Phil Hailes
Cc: sal@advancedburner.com
Subject: Fwd: RE: ABT burner pitot photos - AMC WO NO 50633

FYI,
Here’s Air Monitor’s response to the photos of the IBAM manifold

welding.
Hopefully, they did use silver solder, not brazing.
Sal, please advise.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/3/2004 4:34:23 PM >>>
Jerry,

Air Monitor agreed to ABT’s suggestion of using a sealing method other
than
Heliarc welding. Originally they mentioned brazing but we insisted on
silver solder because the temperature rating of the silver solder joint
is
much higher than that of brazing You should ask ABT about this but it
appears they did not clean the solder joints. They may be good joints
and
just not look very pretty. You want to make sure they are pressure
tested
before going into service. When we modified the probes we only added
additional Total pressure sensor holes to the production manifolds.
Additional Static pressure sensor holes were determined to be not
necessary
as they did not improve the performance accuracy of the device. We
will be
providing an as built drawing which will include the pressure sensor
details. Again, I am expecting to have the final burner test report
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anytime
now and I will forward to you then.

Regards,

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
Tel.: 707-521-1709
Fax: 707-526-2825
Email: achew@airmonitor.com

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 2:31 PM
To: Andy Chew; Matt Maragos
Cc: khpquip@earthlink.net
Subject: Fwd: ABT burner pitot photos

I’m sending this again, since our email was down yesterday.
We do know that

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Jerry Finlinson 2/2/2004 2:14:00 PM >>>
FYI,

We have received our first burner from ABT.
The Air Monitor pitot manifolds look nice, except for the welds.
The T’s are stainless, it seems preferable to have a nice weld rather
than the brazing.
I’m not sure it’s what you had in mind. Take a look at the enclosed
photos.

I’d like to know how you modified the pitots inside. I can see the
additional holes you drilled in front of the high pressure tube, but I
can’t see any additional holes on the side of the other tube. How
many
holes is it supposed to have?
Are they drilled in the backside?    Please provide us a drawing of the
as built tubes in case we ever need to order another.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
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435-864-6466
jerry-f@ipsc.com

fax 0776/6670

CC : Andy Chew; Ken Hall; Matt Maragos
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From:
To:
Date:
Subject:
Scanners

<william.m.clark@us.abb.com>
"Jerry Finlinson" <Jerry-F@ipsc.com>
2/20/2004 10:43:53 AM
Response from ABB Regarding Connecting Cooling Air Hose to ABB

Jerry,

We see many methods, the preference would be a flexible 2" hose for
serviceability
and to allow for boiler expansion.

I have enclosed a drawing to show a hose arrangement we have supplied
historically.

Regards,

William M. Clark
ABB Inc
2 Waterside Crossing
Windsor, CT 06095

Phone: (860) 285-9402
Fax: (860) 285-6999
Cell: (860) 559-5673
E-Mail: william.m.clark@us.abb.com

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/20/2004
12:20 PM

02/20/2004 12:20 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: "Clark Johnson" <CLARK-JSipsc.com>, Harry
Dohalick/USINY/ABB@ABB_US01,
William M. Clark/USPOA/ABB@ABB_US01

cc: "Howard Hamilton" <howard-h@ipsc.com>
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Subject: Fwd: Connecting cooling air to ABB Scanners

William,
I have here photos of our current burners and the new ABT
burner.
It shows the connection for flame scanner cooling air.
Our installers our wondering how you prefer the 2" pipe connected to
your scanner cooling port.
Please advise.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 2/20/2004 8:12:44 AM >>>
Attached photos explain request for clarification concerning how ABB
will wants seal air connected to their scanners.

TEI plans to use the existing 2" flex hose feeding the B&W scanner and
connect it to the new ABB scanner.

ABB needs to clarify not they will want to connect from the existing 2"
flex hose to the new ABB scanner.

Attention: Attachment "ABB SCANNER.jpg" has been removed from this note
on February 20 2004 by William M. Clark/USPOA/ABB
Attention: Attachment "Existing Scanner..jpg" has been removed from
this
note on February 20 2004 by William M. Clark/USPOA/ABB

(See attached file: C.htm)
(See attached file: B949738-Model.pdf)

"Clark Johnson" <CLARK-J@ipsc.com>, <harry.dohalick@us.abb.com>,
"Howard Hamilton" <howard-h@ipsc.com>
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From:
To:
Date:
Subject:

Jerry Finlinson
Harry Dohalick; James Clark; william.m.clark@us.abb.com
2/25/2004 4:32:17 PM
Re: Flame scanner packing gland installation sample

Bill,
We have modified a flame scanner packing gland pipe as shown in the

attached photo.
Please examine and give your approval. We think we’ll change it by moving the
positioning bolts farther from the burner, closer to the packing gland, so
they won’t
interfere with insulation. There are about 3.5 threads on the bolt.
That should be sufficient. TEI estimates that it will take 30 to 60 minutes
per burner to
make these modifications.

Give your approval to go ahead like this.
They’d like to start this work Thursday morning.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/23/2004 9:43:52 PM >>>

Jerry,

You received the entire assembly which typically connects to a three
inch
female coupling. Since you have a threaded pipe already installed there
can be only a few options. Your picture Scanner Packing Gland2 is the
correct orientation. One option would be to modify the existing pipe
and
drill holes for the positioning bolts and place the gland cap and
packing
on the existing pipe. The other option would be to cut the pipe back on
the burner and re-thread and provide a female coupling. The bolts in
the
packing gland are need to keep the pipe centered and lock it down the
packing gland cap and packing material is required to seal the assembly.

If you need any additional assistance please contact me at the
following:

Regards,

William M. Clark
ABB Inc.
2 Waterside Crossing
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Windsor, CT 06095

Phone:
Fax:
Cell:
E-Mail:

(860) 285-9402
(860) 285-6999

(860) 559-5673
william.m.clark@us.abb.com

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/23/2004
06:37 PM

02/23/2004 06:37 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: <sal@advancedburner.com>, Harry
Dohalick/USINY/ABB@ABB_US01, James M.
Clark/USIMS/ABB@ABB_US01, William Mo Clark/USPOA/ABB@ABB_US01

cc: "Howard Hamilton" <howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>,
"Jon Christensen" <JON-C@ipsc.com>

Subject: Flame scanner packing gland installation
difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing
one.
I can’t tell which way they are supposed to install. They appear to be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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Attention: Attachment "Scanner packing gland2 sm.jpg" has been removed
from this note on February 23 2004 by William M. Clark/USPOA/ABB
Attention: Attachment "Scanner packing gland reversed sm.jpg" has been
removed from this note on February 23 2004 by William M. Clark/USPOA/ABB

(See attached file: C.htm)

CC : Howard Hamilton; James Nelson; Phil Hailes
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From:
To:
Date:
Subj ect :

Jerry Finlinson
Howard Hamilton; James Nelson
2/23/2004 7:28:35 AM
Fwd: Re: Response from ABB Regarding Connecting Cooling Air Hose
to ABB Scanners

ABB gives OK for flame scanner cooling air.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/23/2004 7:13:18 AM >>>

Jerry,

ICFM is caculated to consider both Relitive Humidity and Vapor Pressure
(VP) .

ICFM = SCFM x Std (VP) X 440 +
Ambient
Suction Pressure RH (VP) 528

Typically most manufacturers will not tag a compressor or Fan with ICFM
due to changing humidity and elevational factors.

The 30 CFM specification was a leftover from our experience with T-Fired
boilers. The critical factor is 6"WC above
furnace pressure. On C-E Pressurized T- Fired units we needed the 30 CFM
to maintain the 6"WC. The air system you
described as capable of delivering 13"WC will be more than adequate.

Regards,

Bill

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> receive~ on 02/20/2004
03:31 PM

02/20/2004 03:31 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>
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Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

TO: William M. Clark/USPOA/ABB@ABB_US01
cc:
Subject: Re: Response from ABB Regarding Connecting
Cooling Air Hose      to ABB

Scanners

Thanks for the reply.
We just looked up our blower specs. They are rated at 925 ICFM @ 24
inches w.g.
If we divide 925/48 burners = 19 CFM. (Do you know what ICFM means?)
That is 30% below your specification of 30 CFM. Are we taking a big
risk or is it
reasonable within your tolerance?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/20/2004 12:38:16 PM >>>

Jerry,

The 6" above furnace pressure is the standard. Your Hoffman blowers
sound
as
if they would be adequate at 13.5". Our scanners are good up to 900
degrees F on the hot end.
The air helps keep the electronics head temperate and creates a
positive
purge through
the lens assembly to keep it clean. Restricting the input to 1.5"
pipe ..    _ ~-
would not cause a problem.

Bill

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on
02/20/2004
01:57 PM
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02/20/2004 01:57 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: William M. Clark/USPOA/ABB@ABB_US01
cc: "Howard Hamilton" <howard-h@ipsc.com>, "Jim Knapp"
<JIM-KNAPP@ipsc.com>,
"James Nelson" <JIM-N@ipsc.com>
Subject:           Re: Response from ABB Regarding Connecting
Cooling Air Hose to ABB
Scanners

William,
We currently have Baily Flame On scanners with a 1.5 inch cooling
air line,
the air is coming from a Hoffman Flame Scanner Blower and 6" header.
We’d like to adapt the 1.5 inch
line to your 2" input connection. Do you think that would be
sufficient.
Do these new scanners take about the same cooling air as the Bailey
Flame On system?
We’d rather not repipe our system unless absolutely necessary.

I’m not aware of any CFM measurements, should we try and get some?

I noticed in the manual that you recommend 6" positive pressure and 30
cfm at 120F.
Our Hoffman blowers create pressure from 0-27 inches water.
There is an alarm if the pressure drops below 13 inches and
auto starts the backup blower if the pressure drops below 12.5 inches
water.
Since our furnace runs at -.5 inches, we have a pressure drop of at
least 13.5 inches probably much greater.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service.Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/20/2004 10:38:58 AM >>>
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Jerry,

We see many methods, the preference would be a flexible 2" hose for
serviceability
and to allow for boiler expansion.

I have enclosed a drawing to show a hose arrangement we have supplied
historically.

Regards,

William M. Clark
ABB Inc
2 Waterside Crossing
Windsor, CT 06095

Phone: (860) 285-9402
Fax: (860) 285-6999
Cell: (860) 559-5673
E-Mail: william.m.clark@us.abb.com

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on
02/20/2004
12:20 PM

02/20/2004 12:20 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To:       "Clark Johnson" <CLARK-J@ipsc.com>, Harry
Dohalick/USINY/ABB@ABB_US01,
William M. Clark/USPOA/ABB@ABB_US01
cc: "Howard Hamilton" <howard-h@ipsc.com>
Subject: Fwd: Connecting cooling air to ABB Scanners

William,
I have here photos of our current burners and the new ABT
burner.
It shows the connection for flame scanner cooling air.
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Our installers our wondering how you prefer the 2" pipe connected to
your scanner cooling port.
Please advise.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 2/20/2004 8:12:44 AM >>>
Attached photos explain request for clarification concerning how ABB
will wants seal air connected to their scanners.

TEI plans to use the existing 2" flex hose feeding the B&W scanner and
connect it to the new ABB scanner.

ABB needs to clarify not they will want to connect from the existing
2"
flex hose to the new ABB scanner.

Attention: Attachment "ABB SCANNER.jpg" has been removed from this
note
on February 20 2004 by William M. Clark/USPOA/ABB
Attention: Attachment "Existing Scanner..jpg" has been removed from
this
note on February 20 2004 by William M. Clark/USPOA/ABB

(See attached file: C.htm)
(See attached file: B949738-Model.pdf)

(See attached file: C.htm)

(See attached file: C.htm)

Bill Morgan; Ken Nielson

IP7 031947



From: Jerry Finlinson
To: Howard Hamilton
Date: 2/23/2004 10:48:21 ~
Subject: Fwd: RE: ABT/Intermountain Burner Testing Spin Vane Settings
(AMC WO NO 50633)

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/20/2004 2:45:56 PM >>>
Jerry,

Yes, please get a written quote and advise. I think we should stick with
the 3/4" copper tube in straight-rigid plumbing grade for use with soldered
(sweat) joint connections for all the runs both short and long. It will be
simpler and cleaner that way.

Let me know.

Thanks.

Andy

..... Original Message ......
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 1:21 PM
To: Andy Chew
Subject: RE: ABT/Intermountain Burner Testing Spin Vane Settings (AMC WO
NO 50633)

Andy
My cost of 80 cents per foot was not a real quote.
I called the loca! hardware store and he said that i00 ft would be 99 c/ft,
but it would be much cheaper to order 5000 ft, so maybe we could get it for
50 c or so. Do you think we should use ½ inch on the runs less than 50 ft?
Would you like me to get a real quote to compare?
We are talking rigid copper pipe that solders together, right?
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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>>> Andy Chew <achew@airmonitor.com> 2/20/2004 2:14:45 PM >>>
Jerry,

I am getting a quote on our end for the 3/4" tubing to compare with your
tubing cost of 0.80 cents per foot. If it is less expensive for you to
supply then we are OK with the option to provide IPSC with a credit against
future technician labor and/or wind tunnel testing.

I will get back to you on or before Monday 2/23/04.

Thank you.

Andy

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 12:25 PM
To: Andy Chew
Subject: Re: ABT/Intermountain Burner Testing Spin Vane Settings (AMC WO
NO 50633)

Thanks for the info on the vane position.

I just sent an earlier email before seeing this one.
Would you like us to put together a list of what tubing we recommend along
with a cost estimate? If we purchase it, we could use that as a credit
against
the calibration labor and the potential wind tunnel testing.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/20/2004 11:04:56 AM >>>
Jerry,

I have attached the rev 1 test matrix used for the ABT/IPSC burner testing
project. All three spin vane settings listed
(30°, 45° and 60°) are in degrees open from the closed position, i.e. 0° is
closed and 90° is full open.

Please let me know the spec and cost estimate on your end for the copper
tubing you wish to use for the 3/4" hard tubing runs from the burner fronts
to the transmitter/purge cabinets.

Thank you.

Andrew Chew
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Project Manager
Applications Engineering
Air Monitor Corporation
PH 707-521-1709
FX 707-526-2825
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From: Jerry Finlinson
To: Harry Dohalick; James Clark; Sal Ferrara;
William.m.clark@us.abb.com
Date: 2/23/2004 4:37:27 PM
Subject: Flame scanner packing gland installation difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing one.

I can’t tell which way they are supposed to install. They appear to be
missing
a connector or something. If there is a coupler in there then the scanner tip
will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; James Nelson; Jon Christensen
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From:
To:
Date:
Subject :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Jerry Finlinson’" <Jerry-F@ipsc.com>
2/26/2004 3:47:58 PM
RE: Flame scanner packing gland installation difficulties

Jerry,
You are right, there is supposed to be a female pipe coupling (see Item
No.3 on attached drawing). ABB will let us know when to expect delivery.
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Monday, February 23, 2004 6:37 PM
To: sal@advancedburner.com; harry.dohalick@us.abb.com;
james.m.clark@us.abb.com; william.m.clark@us.abb.com
Cc: Howard Hamilton; James Nelson; Jon Christensen
Subject: Flame scanner packing gland installation difficulties

F¥I,
I fouind the flame scanner tube packing glands and tried installing

one.
I can’t tell which way they are supposed to install. They appear to be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC:              "’Howard Hamilton’" <howard-h@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, "’Jon Christensen’" <JON-C@ipsc.com>, "Tarkel Larson"
<tarkel@advancedburner.com>
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From:
To:
Date:
Subject:

Jerry Finlinson
arnold.j.piellucci@us.abb.com
3/2/2004 11:24:39 AM
Re: ABT/IPSC, ABB proj #I0354G01 - half couplings received

Arnold,
We just received 4 boxes of half couplings. I went and opened one

box. They are threaded on one end and meant to be welded on the other end.
So they won’t work for this installation. I guess you are sending some full
couplings?
What do you want us to do with these half couplings? Should I return them to
you?
Please provide shipping address info.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <arnold.j.piellucci@us.abb.com> 3/1/2004 11:29:13 AM >>>

Good afternoon Jerry! I have done some further research on the half
coupling and found that your assessment is correct. The half couplings
will not satisfy the installation requirements. A half coupling is
threaded only half way through.

I will revise the order and obtain full couplings. As soon as I have a
delivery date, I will advise you. I apologize for any inconvenience
that this may cause you!

AP

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 03/01/2004
12:18 PM

03/01/2004

12:18 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>
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PielIucci/USPOA/ABB@ABB_US01

couplings

To:

cc:

Subject:

Arnold J.

Re: ABT/IPSC, ABB proj #10354G01 -

Arnold,
It depends what a half coupling is. We were told a half coupling was
a cap with a hole on one end like your packing gland caps.

Do you mean it has threads on both ends and is only half as thick, then
that’s fine.
Please describe what you mean by half coupling.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <arnold.j.piellucci@us.abb.com> 3/1/2004 8:28:27 AM >>>

Good morning Jerry! Jim Clark forwarded Howard Hamilton’s comment
regarding the couplings to me. We ordered half couplings based on
previous unit experience. The half couplings have been of sufficient
strength to allow tight installation and support of the scanner /
guidepipe combination.

Is there a specific reason for requesting full couplings rather than
half couplings?

AP

CC : Howard Hamilton; James Nelson
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’Jerry Finlinson’" <Jerry-F@ipsc.com>
2/27/2004 9:57:18 AM
RE: ABT burner thermocouple installation difficulties

Jerry,
I ordered 96 replacement thermocouples. They will be 1/16" diameter,
simplex type, as shown on attached sketch 10-4881. The shop made a
mockup of the tube run and tried a 1/8" diameter thermocouple and it was
still very difficult to insert. The 1/16 diameter type inserts easily.
We have to go to compression type (spring loaded type doesn’t come in
1/16" diameter). The compression fitting will provide adjustability to
insure the tip is inserted fully and bottoms out at end of tube.
Delivery is being expedited however material takes 2 weeks to acquire.
The promised delivery is four weeks (by 4/2/04).
Regards,
Sal

...... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, February 25, 2004 9:57 AM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; James Nelson; John Fritzges; Phil
Hailes
Subject: RE: ABT burner thermocouple installation difficulties

Sal,
I had my I&C supervisors go out with me to attempt to put the

thermocouples into the wells.
With much struggle and grabbing them with pliers we were able to get
the short one in.
We are nervous about damaging the thermocouple sheath.

We also got a 1/8 inch diameter copper rod and inserted it in, it went
easier, but was still twisted
up. You should specify that the bend radius should not be less that 10
to 12 inches. In the case of the short
thermocouple is a bend even necessary? Couldn’t the thermowell just be
angled down to the spot where it is welded on?

We think at this point that it would be best to switch all the
thermocouples to 1/8 inch diameter.
Can that be done in the time frame? You can have your guy take a look
at it when he is here tomorrow.

We are worried that it’s such a struggle to get the 3/16 diameter ones
in the pipe that it will
be nearly impossible to get them out again. We also don’t want to use
organic lubricant because
it will carbonize in service and make it difficult to reinstall another
thermocouple.

Thanks, Jerry
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Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/23/2004 3:02:08 PM

Jerry,
Per my discussion with the PCW fab shop, tubes were bent with 4"
centerline radius die. In discussion with the thermocouple supplier,
the
.312" tube ID with 4" radius bends is sufficient for the .187"
diameter
thermocouple to pass thru. Our experience with the TC’s is they are
pretty flexible however they don’t just slide in. It takes a little
effort to work the TC through the tube but our experience is that they
will work through. Twisting, by holding onto the 3/16 sheath at the
same
time you’re pushing in normally helps (just be careful not to twist
the
head portion of the TC assembly).
Let me know how this works.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 3:51 PM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; Jim Knapp; James Nelson; John
Fritzges; Phil Hailes
Subject: ABT burner thermocouple installation difficulties

FYI,
Yesterday, I took one of the thermocouples out and tried sliding it

down the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in
the thermowell. Apparently your installers are making some sharp
corner
bends on the thermowell that’s making it very difficult to insert.

~Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t
bend so easy.

Maybe we’ll need to get some 1/8 inch diameter thermocouples.

I noticed that there are some sharp bends on the thermocouiple out
near
the tip as well.
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The bends are only i0 to 15 degrees, but they have a sharp corner, it
would have been better to make it very gradual, then the thermocouple
would slide in easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CO:              "’Howard Hamilton’" <howard-h@ipsc.com>, "’Howard Scott’"
<HOWARD-S@ipsc.com>, "’James Nelson’" <JIM-N@ipsc.com>, "’John Fritzges’"
<JOHN-F@ipsc.com>, "’Phil Hailes’" <Phil-H@ipsc.com>, "Tarkel Larson"
<tarkel@advancedburner.com>
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From:
To:
Date:
Subject:

<william.m.clark@us.abb.com>
"Jerry Finlinson" <Jerry-F@ipsc.com>
2/26/2004 8:55:16 PM
Re: ABB Flame scanner packing gland coupler question

Jerry,

Based on the input from Jim Niziolek (Flame Scanner Product Manager), I
agree that the flame
threaded coupling is the proper way to go. Jim Clark our project manager
is in the process of
sourcing the half couplings. The half couplings selected are carbon
steel.

It has been our experience that nonmetalic couplings offer little
insulation from the radiant heat
on the burner front, once it is hot - its hot . With adequate air flow
through the heads the electronics
will remain temperate. These scanners have typically operated on C-E
tangential fired boilers with
ambient temperatures of 230 degrees and higher in the hot corners. As
long
as the cooling air is reliable
and meets the 6 inches above furnace pressure as previously discussed,
heat related failures or scanner
life is not a problem.

Regards,

Bill Clark

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/26/2004
08:07 PM

02/26/2004 08:07 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>
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To: <sal@advancedburner.com>, James M.
Clark/USIMS/ABB@ABB_US01, James M.
Niziolek/USSEV/ABB@ABB_US01, William M. Clark/USPOA/ABB@ABB_US01

cc: <tarkel@advancedburner.com>, "Howard Hamilton"
<howard-h@ipsc.com>, "James
Nelson" <JIM-N@ipsc.com>, "Jon Christensen" <JON-C@ipsc.com>

Subject: ABB Flame scanner packing gland coupler question

Sal,
I was discussing this issue with your burner field service rep,
Tarkel Larsen.
He recommends that we should keep the scanners out as far as possible
and still have them
work well. Since Bill Clark expects them to work well witih the
coupler and nipple in, then we
should do that because it keeps it farther away from the hot flames.

Tarkel also recommends that we use a coupler made of an insulating
material, such as Bakelite
or Fibercast. Does that seem reasonable to you?

William do you normally specify that type of coupler? Were you
planning to provide one?
We need to decide in the morning, so we can proceed. They already
started with the bolt
modification on the nipples, but it’s taking longer than estimated and
may cost up to
$4000 or $5000, so the insulating coupler idea, sounds more cost
effective and would
provide longer scanner life.    Do you agree.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/26/2004 3:44:18 PM
>>>

Jerry,
You are right, there is supposed to be a female pipe coupling (see
Item
No.3 on attached drawing). ABB will let us know when to expect
delivery.
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
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Sent: Monday, February 23, 2004 6:37 PM
To: sal@advancedburner.com; harry.dohalick@us.abb.com;
james.m.clark@us.abb.com; william.m.clark@us.abb.com
Cc: Howard Hamilton; James Nelson; Jon Christensen
Subject: Flame scanner packing gland installation difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing
one.
I can’t tell which way they are supposed to install. They appear to
be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

(See attached file: C.htm)

"Howard Hamilton" <howard-h@ipsc.com>,
<james.m.clark@us.abb.com>, <james.m.niziolek@us.abb.com>, "James Nelson"
<JIM-N@ipsc.com>, "Jon Christensen" <JON-C@ipsc.com>,
<sal@advancedburner.com>, <tarkel@advancedburner.com>
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From: <james.m.niziolek@us.abb.com>
To: "Salvatore Ferrara" <sal@advancedburner.com>, "’Jerry
Finlinson’" <Jerry-F@ipsc.com>
Date: 2/27/2004 9:21:23 AM
Subject: RE: ABB Flame scanner packing gland coupler question

Jerry and Sal,

The scanner mounting seems have turned into a "hot" topic and so I
though maybe a few comments and clarifications might be worthwhile.

The as designed scanner location and mounting are fine. The issue of
changing the mount is really only a matter of where the scanner head
lies outside the burner. The 6 to 7 inch difference in insertion
depth should not have any impact on scanner operation as long as the
scanner line of sight/viewing angle does not become obstructed. In
looking at the burner drawing, ABT made sure this was not an issue
by adequately sizing the holes in the spinner vanes and register
plate. Unless there is a clearance issue outside the burner I see no
reason to change the scanner location or mounting configuration.

In the standard scanner mounting ABB supplied a packing gland
assembly that secures the scanner guide pipe to the 3" mounting pipe.
The scanner guide pipe is mounted through packing material which
provides a gas seal AND acts as a thermal break. The only metal to
metal contact between the guide pipe and the 3" mounting pipe is
through the three locking bolts that secures the guide pipe from
rotating. With this design, a 3" fiber coupling connecting the
packing gland assembly to the 3" mounting pipe does not buy you much
in terms of additional thermal protection for the scanner. Over the
years I have seen scanners mounted using thermal blocks or thermal
couplings but these have always been used when the scanner would
otherwise have metal to metal contact with the burner face or sight
tube, not through a packing gland.    With the recommended purge air
and the existing packing gland convective heat to the scanner is not
an issue when a steel coupling is used to mount the scanner packing
gland.    Again, I see no reason to change the mounting design from
what was supplied.

I’m in the office for the next few days so if there are questions,
please give me a call.

Take care,

Jim
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Jim Niziolek
Product Manager, Boiler Sensors
ABB Inc.
2 Waterside Crossing
Suite 200
Windsor, CT 06095

Phone: 860-285-6775
Fax: 860-285-6999

Message from "Salvatore Ferrara" <sal@advancedburner.com> received on
02/27/2004 08:21 AM

02/27/2004

08:21 AM

"Salvatore Ferrara" <sal@advancedburner.com>

To:          "’Jerry Finlinson’"
<Jerry-F@ipsc.com>, James M. Clark/USIMS/ABB@ABB_US01, James M.

Niziolek/USSEV/ABB@ABB_US01, William M.
Clark/USPOA/ABB@ABB_US01

cc: <tarkel@advancedburner.com>, "’Howard
Hamilton’" <howard-h@ipsc.com>, "’James

Nelson’" <JIM-N@ipsc.com>, "’Jon Christensen’"
<JON-C@ipsc.com>

Subject: RE: ABB Flame scanner packing gland
coupler question
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Jerry,
Since it is ABB’s scanner system design, I leave the
recommendations/design changes to them. I don’t understand why there
should be any need for field modifications. My question to ABB is why
can’t the scanner be installed as designed and built?
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Thursday, February 26, 2004 8:08 PM
To: sal@advancedburner.com; j ames.m.clark@us.abb.com;
james.m.niziolek@us.abb.com; william.m.clark@us.abb.com
Cc: tarkel@advancedburner.com; Howard Hamilton; James Nelson; Jon
Christensen
Subject: ABB Flame scanner packing gland coupler question

Sal,
I was discussing this issue with your burner field service rep,

Tarkel Larsen.
He recommends that we should keep the scanners out as far as possible
and still have them
work well. Since Bill Clark expects them to work well witih the
coupler and nipple in, then we
should do that because it keeps it farther away from the hot flames.

Tarkel also recommends that we use a coupler made of an insulating
material, such as Bakelite
or Fibercast. Does that seem reasonable to you?

William do you normally specify that type of coupler? Were you
planning to provide one?
We need to decide in the morning, so we can proceed. They already
started with the bolt
modification on the nipples, but it’s taking longer than estimated and
may cost up to
$4000 or $5000, so the insulating coupler idea, sounds more cost
effective and would
provide longer scanner life.    Do you agree.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/26/2004 3:44:18 PM
>>>

Jerry,
You are right, there is supposed to be a female pipe coupling (see
Item
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No.3 on attached drawing). ABB will let us know when to expect
delivery.
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Monday, February 23, 2004 6:37 PM
To: sal@advancedburner.com; harry.dohalick@us.abb.com;
j ames.m.clark@us.abb.com; william.m.clark@us.abb.com
Cc: Howard Hamilton; James Nelson; Jon Christensen
Subject: Flame scanner packing gland installation difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing

one.
I can’t tell which way they are supposed to install. They appear to
be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

"’Howard Hamilton’" <howard-h@ipsc.com>,
<james.m.clark@us.abb.com>, "’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’James
Nelson’" <JIM-N@ipsc.com>, "’Jon Christensen’" <JON-C@ipsc.com>,
<tarkel@advancedburner.com>, <william.m.clark@us.abb.com>,
<arnold.j.piellucci@us.abb.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Jerry Finlinson’" <Jerry-F@ipsc.com>,
<james.m.clark@us.abb.com>, <james.m.niziolek@us.abb.com>,
<william.m.clark@us.abb.com>
Date: 2/27/2004 6:24:35 AM
Subject: RE: ABB Flame scanner packing gland coupler question

Jerry,
Since it is ABB’s scanner system design, I leave the
recommendations/design changes to them. I don’t understand why there
should be any need for field modifications. My question to ABB is why
can’t the scanner be installed as designed and built?
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Thursday, February 26, 2004 8:08 PM
To: sal@advancedburner.com; j ames.m.clark@us.abb.com;
james.m.niziolek@us.abb.com; william.m.clark@us.abb.com
Cc: tarkel@advancedburner.com; Howard Hamilton; James Nelson; Jon
Christensen
Subject: ABB Flame scanner packing gland coupler question

Sal,
I was discussing this issue with your burner field service rep,

Tarkel Larsen.
He recommends that we should keep the scanners out as far as possible
and still have them
work well. Since Bill Clark expects them to work well witih the
coupler and nipple in, then we
should do that because it keeps it farther away from the hot flames.

Tarkel also recommends that we use a coupler made of an insulating
material, such as Bakelite
or Fibercast. Does that seem reasonable to you?

William do you normally specify that type of coupler? Were you
planning to provide one?
We need to decide in the morning, so we can proceed. They already
started with the bolt
modification on the nipples, but it’s taking longer than estimated and
may cost up to
$4000 or $5000, so the insulating coupler idea, sounds more cost
effective and would
provide longer scanner life. Do you agree.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/26/2004 3:44:18 PM
>>>

Jerry,
You are right, there is supposed to be a female pipe coupling (see
Item
No.3 on attached drawing). ABB will let us know when to expect
delivery.
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Monday, February 23, 2004 6:37 PM
To: sal@advancedburner.com; harry.dohalick@us.abb.com;
j ames.m.clark@us.abb.com; william.m.clark@us.abb.com
Cc: Howard Hamilton; James Nelson; Jon Christensen
Subject: Flame scanner packing gland installation difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing

one.
I can’t tell which way they are supposed to install. They appear to
be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

<tarkel@advancedburner.com>, "’Howard Hamilton’"
<howard-h@ipsc.com>, "’James Nelson’" <JIM-N@ipsc.com>, "’Jon Christensen’"
<JON-C@ipsc.com>
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From:
To :
Date:
Subject :

Jerry Finlinson
Jim Niziolek; william.m.clark@us.abb.com
2/27/2004 7:46:51 AM
Re: ABB Flame scanner packing gland coupler question

Bill,
It seems to me that using insulating couplers would reduce the conduction
from the windbox wall, which is about 600F. This should decrease the
head temperature of the scanner and give it a longer life.

Back inside the tube there should be minimal radiation.
It’s true there will also be conduction down
the scanner pipe guide pipe as well.

Tarkel Larsen says he has no prior experience with ABB scanners, but that
every other scanner installation he has seen, they always use insulating
couplers.
Have you not ever done that?

I guess we’ll go with what you recommend and provide, since you are
guaranteeing the
equipment, but for maximum life, seems like we’d want to reduce the heat
input by minimizing conductive heat transfer.

Thanks, Jerry

>>> <william.m.clark@us.abb.com> 2/26/2004 8:50:16 PM >>>

Jerry,

Based on the input from Jim Niziolek (Flame Scanner Product Manager), I
agree that the flame
threaded coupling is the proper way to go. Jim Clark our project manager
is in the process of
sourcing the half couplings. The half couplings selected are carbon
steel.

It has been our experience that nonmetalic couplings offer little
insulation from the radiant heat
on the burner front, once it is hot - its hot     With adequate air flow
through the heads the electronics
will remain temperate. These scanners have typically operated on C-E
tangential fired boilers with
ambient temperatures of 230 degrees and higher in the hot corners. As
long
as the cooling air is reliable
and meets the 6 inches above furnace pressure as previously discussed,
heat related failures or scanner
life is not a problem.

Regards,
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Bill Clark

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/26/2004
08:07 PM

02/26/2004 08:07 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: <sal@advancedburner.com>, James M.
Clark/USIMS/ABB@ABB_US01, James M.
Niziolek/USSEV/ABB@ABB_US01, William M. Clark/USPOA/ABB@ABB_US01

cc: <tarkel@advancedburner.com>, "Howard Hamilton"
<howard-h@ipsc.com>, "James
Nelson" <JIM-N@ipsc.com>, "Jon Christensen" <JON-C@ipsc.com>

Subject: ABB Flame scanner packing gland coupler question

Sal,
I was discussing this issue with your burner field service rep,
Tarkel Larsen.
He recommends that we should keep the scanners out as far as possible
and still have them
work well. Since Bill Clark expects them to work well witih the
coupler and nipple in, then we
should do that because it keeps it farther away from the hot flames.

Tarkel also recommends that we use a coupler made of an insulating
material, such as Bakelite
or Fibercast. Does that seem reasonable to you?

William do you normally specify that type of coupler? Were you
planning to provide one?
We need to decide in the morning, so we can proceed. They already
started with the bolt
modification on the nipples, but it’s taking longer than estimated and
may cost up to
$4000 or $5000, so the insulating coupler idea, sounds more cost
effective and would
provide longer scanner life.    Do you agree.

Thanks, Jerry
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Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/26/2004 3:44:18 PM
>>>

Jerry,
You are right, there is supposed to be a female pipe coupling (see
Item
No.3 on attached drawing). ABB will let us know when to expect
delivery.
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Monday, February 23, 2004 6:37 PM
To: sal@advancedburner.com; harry.dohalick@us.abb.com;
j ames.m.clark@us.abb.com; william.m.clark@us.abb.com
Cc: Howard Hamilton; James Nelson; Jon Christensen
Subject: Flame scanner packing gland installation difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing
one.
I can’t tell which way they are supposed to install. They appear to
be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466                fax 0776/6670
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jerry-f@ipsc.com

(See attached file: C.htm)

CC: Aaron Nissen; Howard Hamilton; James Nelson; Jon Christensen
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From:
To:
Date:
Subject:

<james.m.niziolek@us.abb.com>
"Jerry Finlinson" <Jerry-F@ipsc.com>
3/5/2004 1:19:43 PM
Re: ABB flame scanner full coupling arrived

Jerry,

This looks good. The 3-4 inches in back of the register plate sounds
about right per the drawings. Based on the earlier pictures the scanner
tip should be sighted through the center of the hole in the register
plate and the slot in the turning vanes.

It is not a big deal but before final tightening of the packing gland
and the locking bolts I’d push the scanner guidepipe all the way forward
into the packing gland. In the picture it looks like it’s back 1 to 1.5
inches.

Take care

Jim Niziolek

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 03/04/2004
10:33 PM

03/04/2004

10:33 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: James M. Clark/USIMS/ABB@ABB_US01,
James M. Niziolek/USSEV/ABB@ABB_US01,

<arnold.j.piellucci@ussev.mail.abb.com>
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<sal@advancedburner.com>,
<tarkel@advancedburner.com>, "Howard Hamilton"

<howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Larsen" <john-l@ipsc.com>, "Jon

Christensen" <JON-C@ipsc.com>,
<ssteede@teiservices.com>

Subject: ABB flame scanner full coupling
arrived

FYI,
We received the ABB scanner pipe full couplings today and I mounted

one on the burner.
See enclosed photo. With mounting like this the scanner window will be
approx 15 inches behind
the turning vanes in closed position, which is about 3-4 inches
inserted past the backplates.
Does that look reasonable?

Howard I put the boxes of couplings down on U2 west ist LVL near that
test scanner.
TEI can take keep them until they are ready to install the scanners
after the burners are in
position.

ABB thanks for rushing in the couplings, we’ll be sending the half
couplings back soon.

Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

(See attached file: U2 ABB scanner w Full coupling.jpg)

<arnold.j.piellucci@ussev.mail.abb.com>, "Howard Hamilton"
<howard-h@ipsc.com>, <james.m.clark@us.abb.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Larsen" <john-l@ipsc.com>, "Jon Christensen"
<JON-C@ipsc.com>, <sal@advancedburner.com>, <ssteede@teiservices.com>,
<tarkel@advancedburner.com>
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From:
To:
Date :
Subj ect :

John Larsen
j ax~es.m.niziolek@us.abb.com; Jerry Finlinson
3/8/2004 8:28:15 AM
Re: ABB flame scanner full coupling arrived

The half-couplings shipped as requested by Arnold Piellucci on 3/5/04 via UPS.

>>> <james.m.niziolek@us.abb.com> 3/5/2004 1:11:33 PM >>>

Jerry,

This looks good. The 3-4 inches in back of the register plate sounds
about right per the drawings. Based on the earlier pictures the scanner
tip should be sighted through the center of the hole in the register
plate and the slot in the turning vanes.

It is not a big deal but before final tightening of the packing gland
and the locking bolts I’d push the scanner guidepipe all the way forward
into the packing gland. In the picture it looks like it’s back 1 to 1.5
inches.

Take care

Jim Niziolek

Message from "Jerry Finllnson <Jerry-F@ipsc.com> received on 03/04/2004
10:33 PM

03/04/2004

10:33 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To:
James M. Niziolek/USSEV/ABB@ABB_US01,

James M. Clark/USIMS/ABB@ABB_US01,
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<arnold.j.piellucci@ussev.mail.abb.com>

<sal@advancedburner.com>,
<tarkel@advancedburner.com>, "Howard Hamilton"

<howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Larsen" <john-l@ipsc.com>, "Jon

Christensen" <JON-C@ipsc.com>,
<ssteede@teiservices.com>

Subject: ABB flame scanner full coupling
arrived

FYI,
We received the ABB scanner pipe full couplings today and I mounted

one on the burner.
See enclosed photo. With mounting like this the scanner window will be
approx 15 inches behind
the turning vanes in closed position, which is about 3-4 inches
inserted past the backplates.
Does that look reasonable?

Howard I put the boxes of couplings down on U2 west 1st LVL near that
test scanner.
TEI can take keep them until they are ready to install the scanners
after the burners are in
position.

ABB thanks for rushing in the couplings, we’ll be sending the half
couplings back soon.

Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

(See attached file: U2 ABB scanner w Full coupling.jpg)

CC:             arnold.j.piellucci@ussev.mail.abb.com; Howard Hamilton; James
Nelson; j ames.m.clark@us.abb.com; Jon Christensen; sal@advancedburner.com;

ssteede@teiservices.com; tarkel@advancedburner.com
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From:
To:
Date:
Subject:

John Larsen
Howard Hamilton
3/8/2004 10:00:36 AM
Re: ABB flame scanner full coupling arrived

If you don’t know about the half couplings talk to Jerry Finlinsono It’s too
complicated for me to explain in a brief note.

>>> Howard Hamilton 3/8/2004 9:30:43 AM >>>
half-couplings?????

>>> John Larsen 3/8/2004 8:27:58 AM >>>
The half-couplings shipped as requested by Arnold Piellucci on 3/5/04 via UPS.

>>> <james.m.niziolek@us.abb.com> 3/5/2004 1:11:33 PM >>>

Jerry,

This looks good. The 3-4 inches in back of the register plate sounds
about right per the drawings. Based on the earlier pictures the scanner
tip should be sighted through the center of the hole in the register
plate and the slot in the turning vanes.

It is not a big deal but before final tightening of the packing gland
and the locking bolts I’d push the scanner guidepipe all the way forward
into the packing gland. In the picture it looks like it’s back 1 to 1.5
inches.

Take care

Jim Niziolek

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 03/04/2004
10:33 PM

03/04/2004

10:33 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>
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To: James M. Clark/USIMS/ABB@ABB_US01,
James M. Niziolek/USSEV/ABB@ABB_US01,

<arnold.j.piellucci@ussev.mail.abb.com>

<sal@advancedburner.com>,
<tarkel@advancedburner.com>, "Howard Hamilton"

<howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Larsen" <john-l@ipsc.com>, "Jon

Christensen" <JON-C@ipsc.com>,
<ssteede@teiservices.com>

Subject: ABB flame scanner full coupling
arrived

FYI,
We received the ABB scanner pipe full couplings today and I mounted

one on the burner.
See enclosed photo. With mounting like this the scanner window will be
approx 15 inches behind
the turning vanes in closed position, which is about 3-4 inches
inserted past the backplates.
Does that look reasonable?

Howard I put the boxes of couplings down on U2 west Ist LVL near that
test scanner.
TEI can take keep them until they are ready to install the scanners
after the burners are in
position.

ABB thanks for rushing in the couplings, we’ll be sending the half
couplings back soon.

Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

(See attached file: U2 ABB scanner w Full coupling.jpg)
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From:
To:
Date:
Subject:

Jerry Finlinson
Howard Hamilton
3/8/2004 9:53:58 AM
Re: ABB flame scanner full coupling arrived

These are the half couplings that we received and are returning to them.
We also received the full couplings, well at least 35 of the 50.
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 3/8/2004 9:30:43 AM >>>
half-couplings?????

>>> John Larsen 3/8/2004 8:27:58 AM >>>
The half-couplings shipped as requested by Arnold Piellucci on 3/5/04 via UPS.

>>> <james.m.niziolek@us.abb.com> 3/5/2004 1:11:33 PM >>>

Jerry,

This looks good. The 3-4 inches in back of the register plate sounds
about right per the drawings. Based on the earlier pictures the scanner
tip should be sighted through the center of the hole in the register
plate and the slot in the turning vanes.

It is not a big deal but before final tightening of the packing gland
and the locking bolts I’d push the scanner guidepipe all the way forward
into the packing gland. In the picture it looks like it’s back 1 to 1.5
inches.

Take care

Jim Niziolek

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 03/04/2004
10:33 PM

03/04/2004 "Jerry Finlinson" <Jerry-F@ipsc.com>
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10:33 PM

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: James M. Clark/USIMS/ABB@ABB_US01,
James M. Niziolek/USSEV/ABB@ABB_US01,

<arnold.j.piellucci@ussev.mail.abb.com>

<sal@advancedburner.com>,
<tarkel@advancedburner.com>, "Howard Hamilton"

<howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Larsen" <john-l@ipsc.com>, "Jon

Christensen" <JON-C@ipsc.com>,
<ssteede@teiservices.com>

Subject: ABB flame scanner full coupling
arrived

FYI,
We received the ABB scanner pipe full couplings today and I mounted

one on the burner.
See enclosed photo. With mounting like this the scanner window will be
approx 15 inches behind
the turning vanes in closed position, which is about 3-4 inches
inserted past the backplates.
Does that look reasonable?

Howard I put the boxes of couplings down on U2 west ist LVL near that
test scanner.
TEI can take keep them until they are ready to install the scanners
after the burners are in
position.

ABB thanks for rushing in the couplings, we’ll be sending the half
couplings back soon.

Later, Jerry

Jerry Finlinson, Engineer
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Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

(See attached file: U2 ABB scanner w Full coupling.jpg)
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From:
To:
Date:
Subject:
not right.

Jerry Finlinson
Howard Hamilton; James Nelson; Jon Christensen
3/1/2004 11:48:22 ~
Fwd: Re: ABT/IPSC, ABB proj #I0354G01 - couplings/half couplings

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <arnold.j.piellucci@us.abb.com> 3/1/2004 11:29:13 AM >>>

Good afternoon Jerry! I have done some further research on the half
coupling and found that your assessment is correct. The half couplings
will not satisfy the installation requirements. A half coupling is
threaded only half way through.

I will revise the order and obtain full couplings. As soon as I have a
delivery date, I will advise you. I apologize for any inconvenience
that this may cause you[

AP

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 03/01/2004
12:18 PM

03/01/2004

12:18 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

PielIucci/USPOA/ABB@ABB_US01
To :

cc:

Arnold J.
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couplings
Subject: Re: ABT/IPSC, ABB proj #I0354G01 -

Arnold,
It depends what a half coupling is. We were told a half coupling was
a cap with a hole on one end like your packing gland caps.

Do you mean it has threads on both ends and is only half as thick, then
that’s fine.
Please describe what you mean by half coupling.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <arnoldoj.piellucci@us.abb.com> 3/1/2004 8:28:27 AM >>>

Good morning Jerry! Jim Clark forwarded Howard Hamilton’s comment
regarding the couplings to me. We ordered half couplings based on
previous unit experience. The half couplings have been of sufficient
strength to allow tight installation and support of the scanner /
guidepipe combination.

Is there a specific reason for requesting full couplings rather than
half couplings?

AP
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Fro~:
To:
Date:
Subject:

<arnold.j.piellucci@us.abb.com>
<Jerry-F@ipsc.com>
3/1/2004 8:37:37 AM
ABT/IPSC, ABB proj #i0354G01 - couplings

Good morning Jerry! Jim Clark forwarded Howard Hamilton’s comment
regarding the couplings to me. We ordered half couplings based on
previous unit experience. The half couplings have been of sufficient
strength to allow tight installation and support of the scanner /
guidepipe combination.

Is there a specific reason for requesting full couplings rather than
half couplings?

AP

CO:             <james.m.clark@us.abb.com>, <sal@advancedburner.com>,
<howard-h@ipsc.com>
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From:
To:
Date :
Subj ect :

Jerry Finlinson
James Clark; Jim Niziolek; Salvatore Ferrara;
2/26/2004 6:08:14 PM
ABB Flame scanner packing gland coupler question

William Clark

Sal,
I was discussing this issue with your burner field service rep, Tarkel

marsen.
He recommends that we should keep the scanners out as far as possible and
still have them
work well. Since Bill Clark expects them to work well witih the coupler and
nipple in, then we
should do that because it keeps it farther away from the hot flames.

Tarkel also recommends that we use a coupler made of an insulating material,
such as Bakelite
or Fibercast. Does that seem reasonable to you?

William do you normally specify that type of coupler? Were you planning to
provide one?
We need to decide in the morning, so we can proceed. They already started
with the bolt
modification on the nipples, but it’s taking longer than estimated and may
cost up to
$4000 or $5000, so the insulating coupler idea, sounds more cost effective and
would
provide longer scanner life.    Do you agree.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/26/2004 3:44:18 PM >>>
Jerry,
You are right, there is supposed to be a female pipe coupling (see Item
No.3 on attached drawing). ABB will let us know when to expect delivery.
Regards,
Sal

..... Original Message ......
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Monday, February 23, 2004 6:37 PM
To: sal@advancedburner.com; harry.dohalick@us.abb.com;
james.m.clark@us.abb.com; william.m.clark@us.abb.com
Cc: Howard Hamilton; James Nelson; Jon Christensen
Subject: Flame scanner packing gland installation difficulties

FYI,
I fouind the flame scanner tube packing glands and tried installing
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one.
I can’t tell which way they are supposed to install. They appear to be
missing
a connector or something. If there is a coupler in there then the
scanner tip will be about 16 inches back from the turning vanes.

See enclosed photo of the packing gland.
Please advise.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC : Howard Hamilton; James Nelson; Jon Christensen; Tarkel Larson
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From: Jerry Finlinson
To: arnold.j.piellucci@ussev.mail.abb.com;
james.m.niziolek@us.abb.com
Date: 3/4/2004 8:33:54 PM
Subject: ABB flame scanner full coupling arrived

James Clark;

FYI,
We received the ABB scanner pipe full couplings today and I mounted one on

the burner.
See enclosed photo. With mounting like this the scanner window will be approx
15 inches behind
the turning vanes in closed position, which is about 3-4 inches inserted past
the backplates.
Does that look reasonable?

Howard I put the boxes of couplings down on U2 west ist LVL near that test
scanner.
TEI can take keep them until they are ready to install the scanners after the
burners are in
position.

ABB thanks for rushing in the couplings, we’ll be sending the half couplings
back soon.

Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: Howard Hamilton; James Nelson; John Larsen; Jon Christensen;
Sal Ferrara; ssteede@teiservices.com; Tarkel Larson
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From:
To:
Date:
Subject:

Jerry Finlinson
william.m.clark@us.abb.com
2/20/2004 2:16:52 PM
Regarding insertion depth of ABB Scanners?

William,
We have questions about the flame scanner guide pipe insertion depth.

Presumably you designed the scanner tip to be in a certain location. Can you
send us a drawing showing what that insertion depth is? Right now when the
dampers are closed the scanner tip is about i0 inches behind the damper. See
attached photo.

Also we haven’t yet received the packing glands. Jim have you shipped those
already.
Are they in with the scanner guide pipes?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/20/2004 10:38:58 AM >>>

Jerry,

We see many methods, the preference would be a flexible 2" hose for
serviceability
and to allow for boiler expansion.

I have enclosed a drawing to show a hose arrangement we have supplied
historically.

Regards,

William M. Clark
ABB Inc
2 Waterside Crossing
Windsor, CT 06095

Phone: (860) 285-9402
Fax: (860) 285-6999
Cell: (860) 559-5673
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E-Mail: william.m.clark@us.abb.com

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/20/2004
12:20 PM

02/20/2004 12:20 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: "Clark Johnson" <CLARK-J@ipsc.com>, Harry
Dohalick/USINY/ABB@ABB_US01,
William M. Clark/USPOA/ABB@ABB_US01

cc: "Howard Hamilton" <howard-h@ipsc.com>
Subject: Fwd: Connecting cooling air to ABB Scanners

William,
I have here photos of our current burners and the new ABT
burner.
It shows the connection for flame scanner cooling air.
Our installers our wondering how you prefer the 2" pipe connected to
your scanner cooling port.
Please advise.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Hamilton 2/20/2004 8:12:44 AM >>>
Attached photos explain request for clarification concerning how ABB
will wants seal air connected to their scanners.

TEI plans to use the existing 2" flex hose feeding the B&W scanner and
connect it to the new ABB scanner.

ABB needs to clarify not they will want to connect from the existing 2"
flex hose to the new ABB scanner.
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Attention: Attachment "ABB SCANNER.jpg" has been removed from this note
on February 20 2004 by William M. Clark/USPOA/ABB
Attention: Attachment "Existing Scanner..jpg" has been removed from
this
note on February 20 2004 by William M. Clark/USPOA/ABB

(See attached file: C.htm)
(See attached file: B949738-Model.pdf)

CC:             harry.dohalick@us.abb.com; Howard Hamilton; James Clark;
James Nelson; Jim Knapp; Phil Hailes
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From:
To:
Date:
Subj ect

Jerry Finlinson
Howard Hamilton; James Nelson; Phil Hailes
2/23/2004 11:17:52 AM
Fwd: Re: Regarding insertion depth of ABB Scanners?

FYI,
Bill Clark of ABB says that even with our 9 degree lenses on the scanner tubes
he expects a i0 to 13 inch recess of the scanner lens behind the turning vanes
to be about right. So I’ll get a packing gland from the warehouse, install it
and see where it fits.
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/23/2004 10:57:22 AM >>>

Jerry,

Yes, 9 Degree is what you have the text in the previous note is still
correct for the application. A i0" to 13" recess
behind the vanes would not impact the viewing area for the 9 degree
lens.

Bill

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on 02/23/2004
12:42 PM

02/23/2004 12:42 PM

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To: William M. Clark/USPOA/ABB@ABB_US01
cc:

Subject: Re: Regarding insertion depth of ABB Scanners?

Bill,
I was under the impression from Mike Tolar, that we’d probably have
9 degree
lenses on our scanners. Are you sure that we have 3 degree ones?
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Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/23/2004 9:07:46 AM

Jerry,

I have discussed the location and depth with both the Product Manager
Jim
Niziolek and the Design
Engineer Paul Chase. Both concur that the scanner recessed
approximately
i0" behind the closed
damper vanes would be adequate to view the flame. Since we are
utilizing
a 3 degree viewing lens, the
viewing spot size changes very slightly in this area.

Assumptions are that the final dimension will be between i0" to 13"
behind
the closed damper vane
with the packing gland installed and that the center point through the
vane opening will be unobstructed.

We do not have a drawing which depicts a burner depth. We have made
our
recommendations concerning
scanner location.The final burner / scanner location drawing should be
in
the ABT scope.

Regards,

William M. Clark
ABB Inc.
2 Waterside Crossing
Windsor, CT 06095

Phone: (860) 285-9402
Fax: (860) 285-6999
Cell: (860) 559-5673
E-Mail: william.m.clark@us.abb.com
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Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on
02/20/2004
04:16 PM

02/20/2004 04:16 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To : William M. Clark/USPOA/ABB@ABB_US01

"Howard Hamilton" <howard-h@ipsc.com>, "Jim Knapp"
<JIM-KNAPP@ipsc.com>,
"James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>,
Harry
Dohalick/USINY/ABB@ABB_US01, James M. Clark/USIMS/ABB@ABB_US01
Subject:           Regarding insertion depth of ABB Scanners?

William,
We have questions about the flame scanner guide pipe insertion
depth. Presumably you designed the scanner tip to be in a certain
location. Can you send us a drawing showing what that insertion
depth
is? Right now when the dampers are closed the scanner tip is about i0
inches behind the damper. See attached photo.

Also we haven’t yet received the packing glands. Jim have you shipped
those already.
Are they in with the scanner guide pipes?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> <william.m.clark@us.abb.com> 2/20/2004 10:38:58 AM >>>

Jerry,

We see many methods, the preference would be a flexible 2" hose for
serviceability
and to allow for boiler expansion.
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I have enclosed a drawing to show a hose arrangement we have supplied
historically.

Regards,

William M. Clark
ABB Inc
2 Waterside Crossing
Windsor, CT 06095

Phone: (860) 285-9402
Fax: (860) 285-6999
Cell: (860) 559-5673
E-Mail: william.m.clark@us.abb.com

Message from "Jerry Finlinson" <Jerry-F@ipsc.com> received on
02/20/2004
12:20 PM

02/20/2004 12:20 PM
Internal

"Jerry Finlinson" <Jerry-F@ipsc.com>

Sent by "Jerry Finlinson" <Jerry-F@ipsc.com>

To:       "Clark Johnson" <CLARK-J@ipsc.com>, Harry
Dohalick/USINY/ABB@ABB_US01,
William M. Clark/USPOA/ABB@ABB_US01
cc: "Howard Hamilton" <howard-h@ipsc.com>
Subject: Fwd: Connecting cooling air to ABB Scanners

William,
I have here photos of our current burners and the new ABT
burner.
It shows the connection for flame scanner cooling air.
Our installers our wondering how you prefer the 2" pipe connected to
your scanner cooling port.
Please advise.
Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
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Delta, UT 84624
435-864-6466
jerry-f@ipsc.com

fax 0776/6670

>>> Howard Hamilton 2/20/2004 8:12:44 AM
Attached photos explain request for clarification concerning how ABB
will wants seal air connected to their scanners.

TEI plans to use the existing 2" flex hose feeding the B&W scanner and
connect it to the new ABB scanner.

ABB needs to clarify not they will want to connect from the existing
2"
flex hose to the new ABB scanner.

Attention: Attachment "ABB SCANNER.jpg" has been removed from this
note
on February 20 2004 by William M. Clark/USPOA/ABB
Attention: Attachment "Existing Scanner..jpg" has been removed from
this
note on February 20 2004 by William M. Clark/USPOA/ABB

(See attached file: C.htm)
(See attached file: B949738-Model.pdf)

Nielson
Bill Morgan; Howard Scott; Jim Knapp; John Fritzges; Ken
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From:
To:
Date :
Subj ect

Jeff Schena
Ralph Newberry
2/11/2004 11:30:07 AM
Req. 200071, Vacuum Truck Rental

Ralph, Req. 200071 has been entered against Work Order 03-96033-0, Cap.
Project for Burner replacement, the req. amount is an estimate based on 5 days
rental, give or take a couple of days. I had a conversation with Jim Hartley
with Onyx and he indicated that this would be no problem for them. This truck
will be used in conjunction with the truck rented on P.O. 04-36849.

Jim came down and walked down the job with Howard Hamilton, TEI, and
myself. He agreed to send down the piping and fittings on the 23rd of Feb. so
that the piping runs can be setup early to expedite the start of work at the
begining of the outage. TEI has requested, through Howard Hamilton, that the
trucks be here ready for service the 28th day of Feb. at 7:00 PM. Jim also
indicated that this would not be a problem. Call me if you need any more info,
thanks for your help.

Jeff
ext. 6804

Howard Hamilton; James Nelson; Phil Hailes
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From:
To :
Date :
Subj ect :

Jeff Schena
Roslyn Hathaway
2/26/2004 9:18:30 AM
Onyx Industrial

Here is a list of names and equipment numbers that should arrive on site Fri.
the 27TH. Ben Adams, Donald Grover, Joaquin Cordero, Omar Mandujano. The
equipment numbers are as follows, VAC TRUCK #2238, AND 2236, PICKUP 2411 and
2361. They should be arriving some time in the afternoon to set up and test
their equipment.

CC : Dale Hurd; Howard Hamilton; James Nelson; Phil Hailes

IP7 031995



From:
To:
Date:
Subject:

Jeff Schena
Howard Hamilton
2/23/2004 6:56:30 AM
ONYX INDUSTRIAL ( GUZZLER PIPING )

Howard, Brian with Onyx Industrial left me a voice mail indicating his men
would be here today Mon. the 23rd at about 9:00 AM to deliver and help set up
the piping for the burner fronts. Please give me a call to talk about badging,
and safety training for these men. Thanks

Jeff
ext. 6804

CC: Phil Hailes
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From:
To:
Date:
Subject:

Richard Schmit
Bruce McCann; Howard Hamilton;
2/2/2004 7:49:48 AM
outage-pulverizers

Kelly Cloward

Kelly,
Howard said he could get all the elbows and isolation valves off over the
first weekend, then you could sign on to all the mills first thing Monday
morning. Towards the end of the outage Howard will need a few days to get the
isolation valves back in. will this work for you?

Bruce-note for tagging to leave the burner isolation valve tags off the
clearances until the blind flanges get put on.

Richard F. Schmit
IPSC Operations
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From:
To:
Lebbon;
Date:
Subject:

Phil Hailes
Boyd Cowley; Dale Hurd; Joe Duwel;

Mike Alley; Richard Scb~it; Stan Smith
12/30/2003 4:53:39 PM
TEI Contractor Arrives 01-05-04

Jon Finlinson; Ken

Just a reminder that TEI will be arriving on site beginning Monday, January 5.
They will be here until after the Unit 2 outage is complete.

After setting up trailers, etc, they will begin work on the structural
changeouts to the unit, which is preliminary work for the OFA system. Through
the month of January, air heater baskets, burners and OFA hardware will be
arriving.    TEI will unload and stage the hardware as needed.

The upcoming outage TEI, will be doing the OFA system, platen extensions, new
burners and air heater work.

Phil

CC : Howard Hamilton; James Nelson
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From:
To:
Date :
Subj ect :

Phil Hailes
Howard Hamilton
1/26/2004 7:15:25 AM
Re: Fwd: GSL Installing Cable for Flame Scanners - IBAM

>>> James Nelson 1/23/2004 2:26:34 PM >>>
This should be fine, Jerry. Thanks

>>> Jerry Finlinson 1/22/2004 4:31:19 PM >>>
FYI,

Here is the labor estimate from GSL to pull the cable for scanners and
IBAM panels. We may want to add for them to pull power to scanner cabs and to
mount the IBAM panels, but that should be a minor effort.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Craig Mullen" <cmullen@gslelectric.com> 1/22/2004 4:13:22 PM >>>

Jerry:

In accordance with your request, we submit the following scope of work &
pricing for your review.

i. Install 16 junction boxes for the Flame Scanner equipment.
2. Install 9600 feet of Owner provided cable for the south side between

the Flame Scanner junction boxes and the relay room (this wire will be
installed through existing conduit, cable tray and wire ways.

3. Install 12,000 feet of Owner provided cable for the north side between
the Flame Scanner junction boxes and the relay room (this wire will be
installed through existing conduit, cable tray and wire ways.

4. Terminate and tag all cables in accordance with your drawings.

IBAM Panels
i. Install 4 cables (150 feet each) south side approximately 600 feet

between the IBAM panels and the ABB remote I/O cabinet on the 5th level.
2. Install 4 cables (250 feet each) north side approximately 1000 feet

between the IBAM panels and the ABB remote I/O cabinet on the 5th level.
3. GSL to provide 120 volt power to each IBAM panel.
4. This pricing does not include mounting of the IBAM panels. If you

want us to take care of this work, please contact us.
5. Terminate and tag all cables in accordance with your drawings.

This price includes all labor, material and equipment required to
complete this project in a timely manner.

TOTAL PRICE:
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Thank You,

Craig Mullen

Flame Scanner:
IBAM:
TOTAL PRICE:

$24,467.00
$4,200.00

$28,667.00
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From:
To:
Hamilton;
Date:
Subject:

Phil Hailes
Aaron Nissen; Craig Stumph;

James Nelson
12/2/2003 7:28:51 AM
ABT Burner Rotations

Garry Christensen; Howard

ABT has recommended changing our burner rotations (CW and CCW) from the
present pattern of East vs West, CW vs CCW to an alternating pattern of CW and
CCW acrossed individual burners. In other words, every other burner will be
CW then CCW.

ABT has done this in the past and feels that it provides better mixing.

Comments?
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From: Phil Hailes
To: Howard Hamilton; James Nelson; joel@advancedburner.com;
Salvatore Ferrara
Date: 1/10/2004 1:19:31 PM
Subject: ABT Burner First Shipment Delayed

Due to delays in the throat casting delivery, ABT will not be shipping a full
truckload of burners until January 23. This will be a truck load of 4 or 5
burners.

I’ve asked ABT to ship a single burner, if the full shipment date slips beyond
this point. The single burner would give us an opportunity to move a burner
through the unit and position it. A practice run, so to speak.

ABT and the shop (PCW) is aware that we can not allow the final on-site date
of Feb 23 to slip, because of outage concerns.

Because of this delay, in order to reach the final deadline, the weekly burner
delivery will have to increase to about 15 burners.

Sal, will you please confirm the delivery schedule, as we discussed, for the
burners and throat castings?
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From:
To:
Date:
Subject:

Kevin Miller
Howard Hamilton; tsteede@teiservices.com
1/2/2004 7:37:43 AM
Re: Construction Power for TEI

Please supply a couple of clarifications.

I. On item 3B below. What is the amperage required to run the compressor on
the ground floor. I know it is 480v but need the amperage required.

2. On item 5. Your original note asked for a power supply of 220v and ll0v
for your tool room on 14. We will park a power cart right near H-207 which
will supply both. If my memory is correct, you didn’t have any 480v power at
this location last year. Is the one cart adequate. It has two 240v outlets
and ten ll0v outlets.

3. Please use caution. ALL DISCONNECTS currently installed are energized to
the line side. Terminate the load side with caution.

Thanks, Kevin

>>> Howard Hamilton 12/31/2003 5:25:11 PM >>>
Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. OFA System:

IPSC has in place 480 volt, 3 phase, i00 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
c. L203, 9th floor
d. L207, 9th floor

This is what TEI had last year.

2. Burners front and rearwall.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
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phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

a. Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.

4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, i00 amp
disconnects and a power cart (ii0 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.

Hailes
Bret Kent; Dave Hahn; James Nelson; Jerry Finlinson; Phil
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From:
To:
Date:
Subject:

Kevin Miller
Howard Hamilton
1/6/2004 6:26:17 AM
Re: Construction Power for TEI

We’ll start today .... Kevin

>>> Howard Hamilton 1/5/2004 5:33:07 PM >>>
i. Darrell Steede will try to get you the amperage required tomorrow
(01/06/03). He will call you as soon as he knows.

2. A power cart will ne all that is required.

3. TEI’s Trailer presently is only provided with 220 v / 50 amp service. The
heater alone for the trailer is 40 amp. TEI needs a minimum of I00 amps for
all of the office equipment they will be running. Can you get a transformer
that will provide them with what they need?

>>> Kevin Miller 1/2/2004 7:37:30 AM >>>
Please supply a couple of clarifications.

i. On item 3B below. What is the amperage required to run the compressor on
the ground floor. I know it is 480v but need the amperage required.

2. On item 5. Your original note asked for a power supply of 220v and ll0v
for your tool room on 14. We will park a power cart right near H-207 which
will supply both. If my memory is correct, you didn’t have any 480v power at
this location last year. Is the one cart adequate. It has two 240v outlets
and ten ll0v outlets.

3. Please use caution. ALL DISCONNECTS currently installed are energized to
the line side. Terminate the load side with caution.

Thanks, Kevin

>>> Howard Hamilton 12/31/2003 5:25:11 PM >>>
Kevin Miller and I walked down the power requested by Darrell Steede in his
faxed memo of 12/23/03. The following points were make concerning this
walkdown.

Reference the memo from TEI for the following itemized power:

i. OFA System:

IPSC has in place 480 volt, 3 phase, i00 amp disconnects located in the
following four places.

a. H207, 9th floor
b. H203, 9th floor
c. L203, 9th floor
d. L207, 9th floor
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This is what TEI had last year.

2. Burners front and rearwall.

Kevin Miller is in the process of supplying 480 volt, 3 phase, 100 amp
disconnects located in the following places by the end of next week:

a. 8th floor, burner front wall, over by column line G204 on the east side of
the boiler.

b. 8th floor, burner rear wall, over by column line M205 located on the
centerline of the boiler.

Note: Talked to Darrell Steede and he requested the above locations in my
phone conversation with him on 12/31/03.

3. Air Heater

Kevin Miller is in the process of supplying two 480 volt, 3 phase disconnects
and two power carts (ii0 volt single phase) to the following location. Kevin
will try to have this power in place by the end of next week.

ao Column line Q205, elevation 4743’-11", which I believe is the 5th floor.

b. TEI also wants a 480 volt 3 phase disconnect located on the ground floor
next to column R205. TEI will be using this to power a compressor they will be
using to power several air tuggers that will be using the Up and Up Air
Heater Access Ways. Kevin will try to have this power in place by the end of
next week.

Talked to Darrell on 12/31/03 to verify the above power requirements and
locations.

4. Super Heater Panels:

IPSC has in place 480 volt, 3 phase i00 amp disconnects located in the
following three places.

a. H207, 14th floor
b. L207, 14th floor
c. H203, 13th floor

5. Tool room 14th floor.

Kevin Miller is in the process of supplying 480 volt, 3 phase, 100 amp
disconnects and a power cart (110 volt single phase) to the following
location. Kevin will try to have this power in place by the end of next week.

H207, 14th floor.
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From:
To:
Date:
Subject:

Kevin Miller
Howard Hamilton
2/11/2004 8:08:42 AM
Construction Power

The power for the air compressor is done. All TEI needs to do is connect to
the disconnect and turn on the switch.

The four power carts will all be energized by quitting time tonight if all go
according to plan. On the south side of the boiler, the carts are on the 6th
and 8th floors as requested. On the north side, they are on the 5th & 8th
floors. The 6th floor on the north side is a weird floor and there really
isn’t a place for the cart. They will place it on the 5th flor and if the
contractor wants it somewhere else, they can move it around. There is extra
cable on the cart.

Thanks, Kevin
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From:
To :
Date :
Subj ect :

Kevin Miller
Howard Hamilton
2/11/2004 8:08:42 AM
Construction Power

The power for the air compressor is done. All TEI needs to do is connect to
the disconnect and turn on the switch.

The four power carts will all be energized by quitting time tonight if all go
according to plan. On the south side of the boiler, the carts are on the 6th
and 8th floors as requested. On the north side, they are on the 5th & 8th
floors. The 6th floor on the north side is a weird floor and there really
isn’t a place for the cart. They will place it on the 5th flor and if the
contractor wants it somewhere else, they can move it around. There is extra
cable on the cart.

Thanks, Kevin
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Howard Hamilton
ssteede@teiservices.com
2/3/2004 2:15:42 PM
Inspection of coal valves

I have requested that Alan Dewsnup inspect all 48 stop coal valves on Monday
Morning, March i.

Alan will mark the coal valves that will need to have the seal plate assembly
replaced.

This will let us know if we have enough seal plates on hand and how many if
any Maintenance will have to machine.

Can you give be a cost not to exceed so that a requisition can be written for
staff approval and Purchasing can issue the required paper work for and extra
to the TEI Burner Contract. Assume that 24 valve seal plates will have to be
replaced.

CC : Alan Dewsnup; James Nelson; Phil Hailes
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/6/2004 12:21:51 PM
Fwd: RE: Gouge in Tubing to Pitot Tube

Darrell: Add this to the repair work that will need to be done to the Pitot
tubes. We are in contact with ABT and should hopefully have a repair
recommendation by next week.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/6/2004 10:02:35 AM >>>
Howard,
We advised the shop to take better care and make sure the remaining
burners are checked to insure there aren’t any more gouges in tubes.
Heli-arc is how we would recommend fixing the gouge. You shouldn’t even
need a nitrogen purge with an experienced welder.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 04, 2004 2:45 PM
To: sal@advancedburner.com
Cc: Jerry Finlinson; James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Gouge in Tubing to Pitot Tube

1/2" 316L stainless steel tubing to Pitot tube has a gouge that was done
during fabrication. The gouge appears to have been made with a grinder.

The gouge is deep and appears to be through the tube wall.

TEI advises that they can run a nitrogen purge through the tubing and
heli-arc the gouge.

Please review and advise.

CC : James Nelson; Jerry Finlinson; Phil Hailes
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Fro~:
To:
Date :
Subj ect :

Jerry Finlinson
Howard Hamilton; James Nelson; Phil Hailes
2/3/2004 6:17:12 PM
Fwd: RE: ABT burner pitot photos - AMC WO NO 50633

FYI,
Here’s Air Monitor’s response to the photos of the IBAM manifold welding.

Hopefully, they did use silver solder, not brazing.
Sal, please advise.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/3/2004 4:34:23 PM >>>
Jerry,

Air Monitor agreed to ABT’s suggestion of using a sealing method other than
Heliarc welding. Originally they mentioned brazing but we insisted on
silver solder because the temperature rating of the silver solder joint is
much higher than that of brazing You should ask ABT about this but it
appears they did not clean the solder joints. They may be good joints and
just not look very pretty. You want to make sure they are pressure tested
before going into service. When we modified the probes we only added
additional Total pressure sensor holes to the production manifolds.
Additional Static pressure sensor holes were determined to be not necessary
as they did not improve the performance accuracy of the device. We will be
providing an as built drawing which will include the pressure sensor
details. Again, I am expecting to have the final burner test report anytime
now and I will forward to you then.

Regards,

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
Tel.: 707-521-1709
Fax: 707-526-2825
Email: achew@airmonitor.com

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 2:31 PM
To: Andy Chew; Matt Maragos
Cc: khpquip@earthlink.net
Subject: Fwd: ABT burner pitot photos

I’m sending this again, since our email was down yesterday.
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We do know that

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Jerry Finlinson 2/2/2004 2:14:00 PM >>>
FYI,

We have received our first burner from ABT.
The Air Monitor pitot manifolds look nice, except for the welds.
The T’s are stainless, it seems preferable to have a nice weld rather
than the brazing.
I’m not sure it’s what you had in mind. Take a look at the enclosed
photos.

I’d like to know how you modified the pitots inside. I can see the
additional holes you drilled in front of the high pressure tube, but I
can’t see any additional holes on the side of the other tube. How many
holes is it supposed to have?
Are they drilled in the backside?    Please provide us a drawing of the
as built tubes in case we ever need to order another.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

Sal Ferrara
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From:
To:
Date:
Subj ect

Howard Hamilton
ssteede@teiservices.com
2/4/2004 9:36:15 AM
Fwd: Outage Stuff

Darrell: For your information.

>>> Bruce McCann 1/31/2004 3:57:53 AM >>>
Howard

I am the Tagging Coordinator for Outage. Any tagging requests or concerns you
might have need to be directed to me so they can addressed
I will make arrangements to meet with you and go over in detail the clearances
that I will make for burner removal / replacement and any other concerns you
might have.

Thanks

Bruce McCann
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From:
To :
Date :
Subj ect :

Howard Hamilton
Hugh Loukinas; ssteede@teiservices.com
2/4/2004 9:44:40 AM
Fwd: outage-pulverizers

Darrell: FYI - Obviously I’m not the one getting the elbows off - but TEI is
committed.

Hugh: get a copy to Isely.

>>> Richard Schmit 2/2/2004 7:49:48 AM >>>
Kelly,
Howard said he could get all the elbows and isolation valves off over the
first weekend, then you could sign on to all the mills first thing Monday
morning. Towards the end of the outage Howard will need a few days to get the
isolation valves back in. will this work for you?

Bruce-note for tagging to leave the burner isolation valve tags off the
clearances until the blind flanges get put on.

Richard F. Schmidt
IPSC Operations
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From:
To:
Date:
Subject:

Howard Hamilton
ssteede@teiservices.com
2/4/2004 9:19:48 AM
Fwd: Burner Replacement Project

Darrell: FYI - ABT still need to come up with the material for the front plate
on the burner so that you can use the correct welding procedure.

>>> Alan Dewsnup 2/3/2004 4:33:23 PM >>>
Howard,
B & W has confirmed that the Burner Mounting Sleeve, item "AL" on drawing no.
269375E is made or mild steel, SA 106B.
Alan
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From:
To:
Date :
Subj ect :

Howard Hamilton
ssteede@teiservices.com
2/6/2004 1:02:36 PM
Fwd: ABT burner Pitot manifold leak photos - AMC WO NO 50633

Darrell: FYI

>>> Jerry Finlinson 2/5/2004 6:46:21 PM >>>
FYI,

Today I observed TEI Jon McCarra doing a leak check on the ABT burner
Pitot manfold silver brazing welds.
Each manifold has ii joints on the total pressure (TP) and ii joints on the
static pressure (SP).
2 on each side of the 3 pitot couplings, 4 on each side of the cross and a
pipe to tubing joint.
I have enclosed representative photos of the leak check soap bubbles showing
leaks, some leaks were small, a couple were very large.

Here’s a list of the leaks we found on the 9 burners staged on the rear of the
boiler.

7th floor
CW6 - SP, 1 leak on coupling to pitot
CW3 - TP = 3 leaks, pipe to tubing, top leg of cross, ii:00 pitot coupling
CWI4     2 leaks, SP = bottom 6:00 coupling, TP = bottom 6:00 coupling

6th floor
CW8 - 1 leak, TP - top of cross
CW4 - 2 leaks, SP tube to pipe, and 11:00 coupling,
CW5 - 8 leaks, SP - 3 sides of cross, top 11:00 coupling, TP = 2 sides of
cross, bottom 6:00 coupling

5th floor
All three burners had no leaks, they appeared to be better welded.

As a percent of burners, 66% of the burners had leaks in the manifold.
As a percent of joints from the total of 9 x 22 = 198 joints, 17/198 =
of joints.

8.5%

What weld repair remedy would you suggest?

We will check the burners on the boiler front tomorrow.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/4/2004 8:38:38 AM >>>
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Jerry,
The tube joints are joined by silver brazing since the soldering process
has too low of a temperature rating for our purpose. Andy Chew has it
backwards in his response to you. Silver soldering is rated for a
working temperature in the 400 to 500°F range. Silver brazing is
typically rated upwards of II00°F working temperature range.
Concerning the appearance of the brazed joints, PCW did not clean all
the joints in which case you see some of the flux material used in the
brazing process. PCW has assured us that the joints are good and will
not leak.
Let me know if you have other questions.
Regards,
Sal
..... Original Message.
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 8:17 PM
To: Howard Hamilton; James Nelson; Phil Hailes
Cc: sal@advancedburner.com
Subject: Fwd: RE: ABT burner pitot photos - AMC WO NO 50633

FYI,
Here’s Air Monitor’s response to the photos of the IBAM manifold

welding.
Hopefully, they did use silver solder, not brazing.
Sal, please advise.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/3/2004 4:34:23 PM >>>
Jerry,

Air Monitor agreed to ABT’s suggestion of using a sealing method other
than
Heliarc welding. Originally they mentioned brazing but we insisted on
silver solder because the temperature rating of the silver solder joint
is
much higher than that of brazing You should ask ABT about this but it
appears they did not clean the solder joints. They may be good joints
and
just not look very pretty. You want to make sure they are pressure
tested
before going into service. When we modified the probes we only added
additional Total pressure sensor holes to the production manifolds.
Additional Static pressure sensor holes were determined to be not
necessary
as they did not improve the performance accuracy of the device. We
will be

IP7 032017



providing an as built drawing which will include the pressure sensor
details. Again, I am expecting to have the final burner test report
anytime
now and I will forward to you then.

Regards,

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
Tel.: 707-521-1709
Fax: 707-526-2825
Email: achew@airmonitor.com

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 2:31 PM
To: Andy Chew; Matt Maragos
Cc: khpquip@earthlink.net
Subject: Fwd: ABT burner pitot photos

I’m sending this again, since our email was down yesterday.
We do know that

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Jerry Finlinson 2/2/2004 2:14:00 PM >>>
FYI,

We have received our first burner from ABT.
The Air Monitor pitot manifolds look nice, except for the welds.
The T’s are stainless, it seems preferable to have a nice weld rather
than the brazing.
I’m not sure it’s what you had in mind. Take a look at the enclosed
photos.

I’d like to know how you modified the pitots inside. I can see the
additional holes you drilled in front of the high pressure tube, but I
can’t see any additional holes on the side of the other tube. How
many
holes is it supposed to have?
Are they drilled in the backside?    Please provide us a drawing of the
as built tubes in case we ever need to order another.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
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850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’Howard Scott’"
<HOWARD-S@ipsc.com>
Date: 3/12/2004 4:12:57 PM
Subject: RE: ABT burners TC’s ordered from Thermocouple Technologies
ship3/26

Jerry,
I believe that there will be an interference with the flanges if you
lengthen the standpipe.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, March 12, 2004 1:16 PM
To: Howard Scott
Cc: sal@advancedburner.com; tarkel@advancedburner.com; Howard Hamilton;
Jim Knapp; James Nelson
Subject: ABT burners TC’s ordered from Thermocouple Technologies
ship3/26

FYI,
I just called Thermocouple Technologies who is making our new burner
thermocouples.
215-529-9394
order number A03-008-416
currently they are scheduled to ship on 3/26.
It’s possible to install them online, but we’d prefer to have them in
prior to startup.

I asked if it might be possible to send quicker.
I also asked if they could make them 3 or 4 inches longer, so that we
could have a longer standpipe.
Do you suppose it would have interference with the elbow flange if it
was longer?
They should be getting back to me today.
Later, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Howard Scott 3/12/2004 6:44:31 AM >>>
Jerry, as per our conversation the other day, we need to connect the

box to the flex conduit and then mount the box on standoffs at a
position that will allow the boiler to grow without ripping the conduit
out of the box. The boiler grows at least 12" down on the 5th floor.

>>> Jerry Finlinson 3/11/2004 7:01:43 PM >>>
Howard,

TEI has started remounting the TC JBX’s on the burner’s on 5th
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floor North = G mill.
Can you review their installation? In some cases they need to move it
to the other side
of the burner and in other cases it is too low and behind the
handrail.
Let’s work with them to figure a good position.

Could you also take them the temp switches and figure out a way to
mount them?
We could move them into smaller JBX’s possibly, then they would fit
better.

Thanks,Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

CC: <tarkel@advancedburner.com>, "’Howard Hamilton’"
<howard-h@ipsc.com>, "’Jim Knapp’" <JIM-KNAPP@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>
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Fro~
To:
Date
Subj ect

Howard,

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
3/31/2004 9:45:24 AM
Contract 04-45606, Replacement Thermocouples

Attached for your information is the "pick ticket" for shipment of the
96 replacement thermocouples that shipped yesterday by UPS ground.

Regards,

Sal

CC:              "Jerry Finlinson" <Jerry-F@ipsc.com>, "Phil Hailes"
<Phil-H@ipsc.com>, "James Nelson" <JIM-N@ipsc.com>
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From:
To:
Date:
Subject:

Jerry Finlinson
Sal Ferrara
4/28/2004 8:14:02 AM
RE: More ABT burner thermocouple installation difficulties

Making the thermocouple 2 inches longer was not part of the problem, because
we added
a coupler and a 2 inch extension to the thermocopule well. We see the problem
that the
1/16 inch thermocouple cannot support the large head.

We are proposing to remove the head and do our junction in a nearby junction
box.

I’ll forward you a drawing of our proposed solution after I talk about it with
Ed Maley of
thermocouple Tech. What we are thinking is to have a bell reducing coupler
with a
3/8 pipe on one side and ½ pipe on the other. Inside the coupler they will
pot some leads
that are 6 ft long onto the TC, this will allow us to run a flex coupling from
there to a local
junction box, where we can connect to the exisiting thermocouplel extension
wire.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Sal Ferrara" <sal@advancedburner.com> 4/28/2004 7:54:46 AM >>>
Jerry,
Attached is quote and drawing revision for factory modification of the
thermocouples to return to a self supporting head design. An alternative
would be to run rigid conduit in the field that is fixed close to the
connection at the head, and have the conduit support the head. This
alternative eliminates the need to sent the thermocouple back to the factory
however I don’t know which is the more cost effective solution.
Sal

..... Original Me~sage ......
From: Sal Ferrara [mailto:sal@advancedburner.com]
Sent: Tuesday, April 27, 2004 1:34 PM
To: Jerry Finlinson
Cc: tarkel@advancedburner.com; Howard Hamilton; Howard Scott; James Nelson;
John Fritzges; Phil Hailes
Subject: RE: More ABT burner thermocouple installation difficulties
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Jerry,
TTEC advised that IPSC requested them to change the length of the
thermocouples by adding 2" at the factory. I was not aware that this change
was made until my discussion today with TTEC. This length change results in
the need for additional support of the terminal head as you have discovered
(the assemblies that ABT ordered per drawing 10-4881did not require
additional support). I requested that TTEC propose modification to the
assembly so that the head is self supported. This will most likely require
sending the assemblies back to the TTEC factory.
I asked TTEC to send me their proposal however you can continue to work with
them directly if you prefer. Please let me know.

Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, April 20, 2004 1:28 PM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; Howard Hamilton; Howard Scott; James Nelson;
John Fritzges; Phil Hailes
Subject: RE: More ABT burner thermocouple installation difficulties

FYI,
We just tried installing the new 1/16 inch diameter thermocouples

on the ABT burners.
The thermocouples fit nicely in the existing thermocouple wells.
However, there is a problem
with how the thermocouple head isn’t supported.

Notice in the enclosed photo, how the weight
of the thermocouple head is supported only by the thermocouple wire.
Then we also need to
attach a conduit and cable to the head. This will bend down the
thermcouple wire and
probably break it eventually. We need to come up with a better
attachment or support for
the thermocouple head.

Because the thermocouple is brazed into the fitting it’s difficult to
replace these fittings
with a nipple that could support the weight. Would we be able to weld
the steel and brass
fittings together. Any suggestions?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/27/2004 9:54:01 AM
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Jerry,
I ordered 96 replacement thermocouples. They will be 1/16" diameter,
simplex type, as shown on attached sketch 10-4881. The shop made a
mockup of the tube run and tried a 1/8" diameter thermocouple and it
was

still very difficult to insert. The 1/16 diameter type inserts easily.
We have to go to compression type (spring loaded type doesn’t come in
1/16" diameter). The compression fitting will provide adjustability to
insure the tip is inserted fully and bottoms out at end of tube.
Delivery is being expedited however material takes 2 weeks to acquire.
The promised delivery is four weeks (by 4/2/04).
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, February 25, 2004 9:57 AM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; James Nelson; John Fritzges; Phil
Hailes
Subject: RE: ABT burner thermocouple installation difficulties

Sal,
I had my I&C supervisors go out with me to attempt to put the

thermocouples into the wells.
With much struggle and grabbing them with pliers we were able to get
the short one in.
We are nervous about damaging the thermocouple sheath.

We also got a 1/8 inch diameter copper rod and inserted it in, it went
easier, but was still twisted
up. You should specify that the bend radius should not be less that
10
to 12 inches. In the case of the short
thermocouple is a bend even necessary? Couldn’t the thermowell just
be
angled down to the spot where it is welded on?

We think at this point that it would be best to switch all the
thermocouples to 1/8 inch diameter.
Can that be done in the time frame? You can have your guy take a look
at it when he is here tomorrow.

We are worried that it’s such a struggle to get the 3/16 diameter ones
in the pipe that it will
be nearly impossible to get them out again. We also don’t want to use
organic lubricant because
it will carbonize in service and make it difficult to reinstall
another
thermocouple.

Thanks, Jerry
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Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/23/2004 3:02:08 PM
>>>

Jerry,
Per my discussion with the PCW fab shop, tubes were bent with 4"
centerline radius die. In discussion with the thermocouple supplier,
the
.312" tube ID with 4" radius bends is sufficient for the .187"
diameter
thermocouple to pass thru. Our experience with the TC’s is they are
pretty flexible however they don’t just slide in. It takes a little
effort to work the TC through the tube but our experience is that they
will work through. Twisting, by holding onto the 3/16 sheath at the
same
time you’re pushing in normally helps (just be careful not to twist
the
head portion of the TC assembly).
Let me know how this works.
Sal

..... Original Message ......
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 3:51 PM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; Jim Knapp; James Nelson; John
Fritzges; Phil Hailes
Subject: ABT burner thermocouple installation difficulties

FYI,
Yesterday, I took one of the thermocouples out and tried sliding it

down the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in
the thermowell. Apparently your installers are making some sharp
corner
bends on the thermowell that’s making it very difficult to insert.

Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t
bend so easy.

Maybe we’ll need to get some 1/8 inch diameter thermocouples.

I noticed that there are some sharp bends on the thermocouiple out
near
the tip as well.
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The bends are only i0 to 15 degrees, but they have a sharp corner, it
would have been better to make it very gradual, then the thermocouple
would slide in easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

This message scanned for viruses by CoreComm
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From:
To:
Date :
Subj ect :

"Sal Ferrara" <sal@advancedburner.com>
"Jerry Finlinson" <Jerry-F@ipsc.com>
4/28/2004 7:56:17 AM
RE: More ~T burner thermocouple installation difficulties

Jerry,
Attached is quote and drawing revision for factory modification of the
thermocouples to return to a self supporting head design. An alternative
would be to run rigid conduit in the field that is fixed close to the
connection at the head, and have the conduit support the head. This
alternative eliminates the need to sent the thermocouple back to the factory
however I don’t know which is the more cost effective solution.
Sal

..... Original Message .....
From: Sal Ferrara [mailto:sal@advancedburner.com]
Sent: Tuesday, April 27, 2004 1:34 PM
To: Jerry Finlinson
Cc: tarkel@advancedburner.com; Howard Hamilton; Howard Scott; James Nelson;
John Fritzges; Phil Hailes
Subject: RE: More ABT burner thermocouple installation difficulties

Jerry,
TTEC advised that IPSC requested them to change the length of the
thermocouples by adding 2" at the factory. I was not aware that this change
was made until my discussion today with TTEC. This length change results in
the need for additional support of the terminal head as you have discovered
(the assemblies that ABT ordered per drawing 10-4881did not require
additional support). I requested that TTEC propose modification to the
assembly so that the head is self supported. This will most likely require
sending the assemblies back to the TTEC factory.
I asked TTEC to send me their proposal however you can continue to work with
them directly if you prefer. Please let me know.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, April 20, 2004 1:28 PM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; Howard Hamilton; Howard Scott; James Nelson;
John Fritzges; Phil Hailes
Subject: RE: More ABT burner thermocouple installation difficulties

FYI,
We just tried installing the new 1/16 inch diameter thermocouples

on the ABT burners.
The thermocouples fit nicely in the existing thermocouple wells.
However, there is a problem
with how the thermocouple head isn’t supported.

Notice in the enclosed photo, how the weight
of the thermocouple head is supported only by the thermocouple wire.
Then we also need to
attach a conduit and cable to the head. This will bend down the
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thermcouple wire and
probably break it eventually.
attachment or support for
the thermocouple head.

We need to come up with a better

Because the thermocouple is brazed into the fitting it’s difficult to
replace these fittings
with a nipple that could support the weight. Would we be able to weld
the steel and brass
fittings together. Any suggestions?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/27/2004 9:54:01 AM
>>>

Jerry,
I ordered 96 replacement thermocouples. They will be 1/16" diameter,
simplex type, as shown on attached sketch 10-4881. The shop made a
mockup of the tube run and tried a 1/8" diameter thermocouple and it
was

still very difficult to insert. The 1/16 diameter type inserts easily.
We have to go to compression type (spring loaded type doesn’t come in
1/16" diameter). The compression fitting will provide adjustability to
insure the tip is inserted fully and bottoms out at end of tube.
Delivery is being expedited however material takes 2 weeks to acquire.
The promised delivery is four weeks (by 4/2/04).
Regards,
Sal

..... Original Message.
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, February 25, 2004 9:57 AM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; James Nelson; John Fritzges; Phil
Hailes
Subject: RE: ABT burner thermocouple installation difficulties

Sal,
I had my I&C supervisors go out with me to attempt to put the

thermocouples into the wells.
With much struggle and grabbing them with pliers we were able to get
the short one in.
We are nervous about damaging the thermocouple sheath.

We also got a 1/8 inch diameter copper rod and inserted it in, it went
easier, but was still twisted
up. You should specify that the bend radius should not be less that
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i0
to 12 inches. In the case of the short
thermocouple is a bend even necessary? Couldn’t the thermowell just
be
angled down to the spot where it is welded on?

We think at this point that it would be best to switch all the
thermocouples to 1/8 inch diameter.
Can that be done in the time frame? You can have your guy take a look
at it when he is here tomorrow.

We are worried that it’s such & struggle to get the 3/16 diameter ones
in the pipe that it will
be nearly impossible to get them out again. We also don’t want to use
organic lubricant because
it will carbonize in service and make it difficult to reinstall
another
thermocouple.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/23/2004 3:02:08 PM

Jerry,
Per my discussion with the PCW fab shop, tubes were bent with 4"
centerline radius die. In discussion with the thermocouple supplier,
the
.312" tube ID with 4" radius bends is sufficient for the .187"
diameter
thermocouple to pass thru. Our experience with the TC’s is they are
pretty flexible however they don’t just slide in. It takes a little
effort to work the TC through the tube but our experience is that they
will work through. Twisting, by holding onto the 3/16 sheath at the
same
time you’re pushing in normally helps (just be careful not to twist
the
head portion of the TC assembly).
Let me know how this works.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 3:51 PM
To: sal@advancedburner.com
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Cc: Howard Hamilton; Howard Scott; Jim Knapp; James Nelson; John
Fritzges; Phil Hailes
Subject: ABT burner thermocouple installation difficulties

FYI,
Yesterday, I took one of the thermocouples out and tried sliding it

down the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in
the thermowell. Apparently your installers are making some sharp
corner
bends on the thermowell that’s making it very difficult to insert.

Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t
bend so easy.

Maybe we’ll need to get some 1/8 inch diameter thermocoupleso

I noticed that there are some sharp bends on the thermocouiple out
near
the tip as well.
The bends are only i0 to 15 degrees, but they have a sharp corner, it
would have been better to make it very gradual, then the thermocouple
would slide in easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

This message scanned for viruses by CoreComm

CC: <tarkel@advancedburner.com>, "Howard Hamilton"
<howard-h@ipsc.com>, "Howard Scott" <HOWARD-S@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Fritzges" <JOHN-F@ipsc.com>, "Phil Hailes"
<Phil-H@ipsc.com>
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From:
To:
Date:
Subject:

"Sal Ferrara" <sal@advancedburner.com>
"Jerry Finlinson" <Jerry-F@ipsc.com>
4/27/2004 11:36:53 AM
RE: More ABT burner thermocouple installation difficulties

Jerry,
TTEC advised that IPSC requested them to change the length of the
thermocouples by adding 2" at the factory. I was not aware that this change
was made until my discussion today with TTEC. This length change results in
the need for additional support of the terminal head as you have discovered
(the assemblies that ABT ordered per drawing 10-4881did not require
additional support). I requested that TTEC propose modification to the
assembly so that the head is self supported. This will most likely require
sending the assemblies back to the TTEC factory.
I asked TTEC to send me their proposal however you can continue to work with
them directly if you prefer. Please let me know.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, April 20, 2004 1:28 PM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; Howard Hamilton; Howard Scott; James Nelson;
John Fritzges; Phil Hailes
Subject: RE: More ABT burner thermocouple installation difficulties

FYI,
We just tried installing the new 1/16 inch diameter thermocouples

on the ABT burners.
The thermocouples fit nicely in the existing thermocouple wells.
However, there is a problem
with how the thermocouple head isn’t supported.

Notice in the enclosed photo, how the weight
of the thermocouple head is supported only by the thermocouple wire.
Then we also need to
attach a conduit and cable to the head. This will bend down the
thermcouple wire and
probably break it eventually. We need to come up with a better
attachment or support for
the thermocouple head.

Because the thermocouple is brazed into the fitting it’s difficult to
replace these fittings
with a nipple that could support the weight. Would we be able to weld
the steel and brass
fittings together. Any suggestions?

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
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435-864-6466
jerry-f@ipsc.com

fax 0776/6670

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/27/2004 9:54:01 AM

Jerry,
I ordered 96 replacement thermocouples. They will be 1/16" diameter,
simplex type, as shown on attached sketch 10-4881. The shop made a
mockup of the tube run and tried a 1/8" diameter thermocouple and it
was
still very difficult to insert. The 1/16 diameter type inserts easily.
We have to go to compression type (spring loaded type doesn’t come in
1/16" diameter). The compression fitting will provide adjustability to
insure the tip is inserted fully and bottoms out at end of tube.
Delivery is being expedited however material takes 2 weeks to acquire.
The promised delivery is four weeks (by 4/2/04).
Regards,
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Wednesday, February 25, 2004 9:57 AM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; James Nelson; John Fritzges; Phil
Hailes
Subject: RE: ABT burner thermocouple installation difficulties

Sal,
I had my I&C supervisors go out with me to attempt to put the

thermocouples into the wells.
With much struggle and grabbing them with pliers we were able to get
the short one in.
We are nervous about damaging the thermocouple sheath.

We also got a 1/8 inch diameter copper rod and inserted it in, it went
easier, but was still twisted
up. You should specify that the bend radius should not be less that
i0
to 12 inches. In the case of the short
thermocouple is a bend even necessary? Couldn’t the thermowell just
be
angled down to the spot where it is welded on?

We think at this point that it would be best to switch all the
thermocouples to 1/8 inch diameter.
Can that be done in the time frame? You can have your guy take a look
at it when he is here tomorrow.

We are worried that it’s such a struggle to get the 3/16 diameter ones
in the pipe that it will
be nearly impossible to get them out again. We also don’t want to use
organic lubricant because
it will carbonize in service and make it difficult to reinstall
another
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thermocouple.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/23/2004 3:02:08 PM

Jerry,
Per my discussion with the PCW fab shop, tubes were bent with 4"
centerline radius die. In discussion with the thermocouple supplier,
the
.312" tube ID with 4" radius bends is sufficient for the .187"
diameter
thermocouple to pass thru. Our experience with the TC’s is they are
pretty flexible however they don’t just slide in. It takes a little
effort to work the TC through the tube but our experience is that they
will work through. Twisting, by holding onto the 3/16 sheath at the
same
time you’re pushing in normally helps (just be careful not to twist
the
head portion of the TC assembly).
Let me know how this works.
Sal

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Friday, February 20, 2004 3:51 PM
To: sal@advancedburner.com
Cc: Howard Hamilton; Howard Scott; Jim Knapp; James Nelson; John
Fritzges; Phil Hailes
Subject: ABT burner thermocouple installation difficulties

FYI,
Yesterday, I took one of the thermocouples out and tried sliding it

down the thermowells that are installed in the burner.
It would only slide in about 13 inches before hitting a tight bend in
the thermowell. Apparently your installers are making ~some sharp
corner
bends on the thermowell that’s making it very difficult to insert.

Have you tried inserting one?
The type E thermocouples that we have are 3/16 inch diameter and don’t
bend so easy.

Maybe we’ll need to get some 1/8 inch diameter thermocouples.
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I noticed that there are some sharp bends on the thermocouiple out
near
the tip as well.
The bends are only I0 to 15 degrees, but they have a sharp corner, it
would have been better to make it very gradual, then the thermocouple
would slide in easily.

Please advise on your recommended solution.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

This message scanned for viruses by CoreComm

CC: <tarkel@advancedburner.com>, "Howard Hamilton"
<howard-h@ipsc.com>, "Howard Scott" <HOWARD-S@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "John Fritzges" <JOHN-F@ipsc.com>, "Phil Hailes"
<Phil-H@ipsc.com>
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/9/2004 8:03:12 AM
RE: Welding Clarification

Howard,
Stitch welding these components is in accordance with our design

requirements. Some may be stitch welded on either the outside or the
inside. The welds you called "spot welds" are actually "tack welds" that
are just done to line up the parts during fabrication, then later stitch
welded either on the inside or outside.
There is no reason, performance or mechanical, that the components be
fully welded.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 7:15 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes
Subject: Welding Clarification

Attached photo shown stitch welding of the burner throat.

Our question is why these burner throat seams were stitch welded and
not fully welded for their entire length. In fact the the two shroud
welds are spot welded.

CC: "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>
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From:
To :
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/19/2004 8:14:47 AM
RE: Tack welding of ABT Burner Throats

Howard,
The stitch weld on the inside is all that we originally required of our
foundry that assembled the throat castings. The first assemblies
completed had more welding than we required. We advised the foundry of
this and they reduced the welding to our original requirement by the
last assemblies. Either way, the welding is acceptable.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 12:02 PM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Tack welding of ABT Burner Throats

Please advise concerning the following.

The attached photos show that CCW 12, CCW 17 and CCW 09 were received
with only a tack weld on the outer burner throat longitudinal seams.

This is the first burners to have been fabricated this way.

The burners started out with a full penetration weld ground smooth
inside and out, then this evolved into a stitch weld inside and out and
now we have a stitch weld inside and a tack weld outside.

CC:             <tarkel@advancedburner.com>, "’James Nelson’" <JIM-N@ipsc.com>,
"’Phil Hailes’" <Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/5/2004 10:14:50 AM
RE: Burner Throat Welding

Howard,
It is not necessary to fully weld-out the throat casting segments.
Stitch welding was indicated on our detail drawings given to the casting
foundry, however they decided to fully weld the first set of throat
assemblies. When we received the first set of throat castings at the
burner assembly shop, we reminded the foundry that full welding was not
required and instructed them to stitch weld them as we initially
instructed. Either way, the full weld and stitch weld assemblies, are
acceptable to us.
Please let me know if you have other questions.
Regards,
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 04, 2004 1:52 PM
To: sal@advancedburner.com
Cc: Jerry Finlinson; James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Burner Throat Welding

Sal: Please review and advise.

The burner throats are being sent out stitch welded and fully welded
along the joint of the burner throat. Listed below are the burners in
question and attached photos are sent along to help clarify the
situation.

Joints Fully Welded and Ground Smooth on The Following
Burners:

CW2,1,II,12,4,5, and 9

Joints Stitch Welded on The Following Burners:

CW4,10,13,15,16, and 6

Joint Fully Welded and Not Ground Smooth on The Following Burner:

CWI4.

CC:              "’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, "’Phil Hailes’" <Phil-H@ipsc.com>,
<ssteede@teiservices.com>, "Chuck Onaitis" <chuck@advancedburner.com>
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/9/2004 8:03:12 AM
RE: Welding Clarification

Howard,
Stitch welding these components is in accordance with our design

requirements. Some may be stitch welded on either the outside or the
inside. The welds you called "spot welds" are actually "tack welds" that
are just done to line up the parts during fabrication, then later stitch
welded either on the inside or outside.
There is no reason, performance or mechanical, that the components be
fully welded.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 7:15 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes
Subject: Welding Clarification

Attached photo shown stitch welding of the burner throat.

Our question is why these burner throat seams were stitch welded and
not fully welded for their entire length. In fact the the two shroud
welds are spot welded.

CC:              "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/9/2004 8:11:42 AM
RE: Damper Drive Rod - Too Short?

Howard,
Did you try to continue cranking the ratchet handle once the all thread
is flush with the end bracket? It should continue to adjust to the full
16" opening (the all thread should disappear into the bracket/tube). We
have internal stops that will make contact once the full 16" opening is
achieved. The shop assures me that full stroke was tested upon
completion.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 7:06 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Damper Drive Rod - Too Short?

Attached photos show the outer air damper will not open fully because
the damper drive rod is 6" too short.

Please review and advise why the damper is not allowed to open up fully
to 16".

CC:              "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Howard Hamilton’" <howard-h@ipsc.com>, "’Pam Snyder’"
<PAM-S@ipsc.com>
Date: 2/17/2004 12:02:36 PM
Subject: RE: ABT Burner Shipping Status

Howard,
We are a little behind on fabrication of the VFD, HFDs and related
hardware. These may not ship until next week. I’ll give you a more
definitive date later this week.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, February 17, 2004 12:27 PM
To: Pam Snyder
Cc: sal@advancedburner.com; tarkel@advancedburner.com;
truckdispatch@aol.com; James Nelson; ssteede@teiservices.com
Subject: ABT Burner Shipping Status

i. 9th load received 2/17/04

2. 10th load not received to date. Pacer is in the process of tracking
down this truck that has not reported in since Friday (2/13/04)

3. llth load was delivered today - It also had 12 of the 48 ring
replacements.

4. 12th and final load will be picked up this afternoon. This load will
carry the remaining 36 ring replacements.

Note ABT will also be sending out the VFD, HFDs and related hardware by
truck to arrive by 2/23/04.

<tarkel@advancedburner.com>, <truckdispatch@aol.com>, "’James
Nelson’" <JIM-N@ipsc.com>, <ssteede@teiservices.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Howard Hamilton’" <howard-h@ipsc.com>, "’Pam Snyder’"
<PAM-S@ipsc.com>
Date: 2/20/2004 2:09:22 PM
Subject: RE: ABT Burner Shipping Status

Howard,
The VFD’s and ceramic installation kits shipped today via ABF Freight.
ABF Time Saver #OFY3100514-A, ABT Freight System 310 216 025. Delivery
noted on bill of lading to be by 2/25.
The HFD’s will ship by next Friday, 2/27.
Sal

..... Original Message .....
From: Salvatore Ferrara [mailto:sal@advancedburner.com]
Sent: Wednesday, February 18, 2004 4:13 PM
To: ’Howard Hamilton’; ’Pam Snyder’
Cc: ’tarkel@advancedburner.com’; ’truckdispatch@aol.com’; ’James
Nelson’; ’ssteede@teiservices.com’
Subject: RE: ABT Burner Shipping Status

Howard,
The VFD’s and ceramic kits will complete by this Friday and we will ship
them then, as not to impact your planned installation at the first of
the outage. I’ll provide you with the truck information at time of
shipment.
I don’t know just yet on when next week the HFD’s will ship, I’ll let
you know later this week.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 10:20 AM
To: sal@advancedburner.com; Pam Snyder
Cc: tarkel@advancedburner.com; truckdispatch@aol.com; James Nelson;
ssteede@teiservices.com
Subject: RE: ABT Burner Shipping Status

Sal this could impact TEI as they will want to start work at the first
of the outage installing the VFDs.

When you respond with and ETA please provide the following
information:

i. Provide a contact with the trucking company so that we can track the
shipment like we have done with Pacer and the burners.

2. Provide information as to where the VFDs, HFDs, and related
hardware are coming from and is the shipment to be shipped on a flatbed
or be inclosed truck.

Note: James this should address your email requesting the status of the
flow straightening devices.
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>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/17/2004 11:58:47 AM
>>>
Howard,
We are a little behind on fabrication of the VFD, HFDs and related
hardware. These may not ship until next week. I’ll give you a more
definitive date later this week.
Sal

..... Original Message.
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, February 17, 2004 12:27 PM
To: Pam Snyder
Cc: sal@advancedburner.com; tarkel@advancedburner.com;
truckdispatch@aol.com; James Nelson; ssteede@teiservices.com
Subject: ABT Burner Shipping Status

i. 9th load received 2/17/04

2. 10th load not received to date. Pacer is in the process of tracking
down this truck that has not reported in since Friday (2/13/04)

3. llth load was delivered today - It also had 12 of the 48 ring
replacements.

4. 12th and final load will be picked up this afternoon. This load
will
carry the remaining 36 ring replacements.

Note ABT will also be sending out the VFD, HFDs and related hardware
by
truck to arrive by 2/23/04.

<tarkel@advancedburner.com>, <truckdispatch@aol.com>, "’James
Nelson’" <JIM-N@ipsc.com>, <ssteede@teiservices.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Howard Hamilton’" <howard-h@ipsc.com>, "’Pam Snyder’"
<PAM-S@ipsc.com>
Date: 2/18/2004 2:16:41 PM
Subject: RE: ABT Burner Shipping Status

Howard,
The VFD’s and ceramic kits will complete by this Friday and we will ship
them then, as not to impact your planned installation at the first of
the outage. I’ll provide you with the truck information at time of
shipment.
I don’t know just yet on when next week the HFD’s will ship, I’ll let
you know later this week.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 10:20 AM
To: sal@advancedburner.com; Pam Snyder
Cc: tarkel@advancedburner.com; truckdispatch@aol.com; James Nelson;
ssteede@teiservices.com
Subject: RE: ABT Burner Shipping Status

Sal this could impact TEI as they will want to start work at the first
of the outage installing the VFDs.

When you respond with and ETA please provide the following
information:

i. Provide a contact with the trucking company so that we can track the
shipment like we have done with Pacer and the burners.

2. Provide information as to where the VFDs, HFDs, and related
hardware are coming from and is the shipment to be shipped on a flatbed
or be inclosed truck.

Note: James this should address your email requesting the status of the
flow straightening devices.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/17/2004 11:58:47 AM
>>>
Howard,
We are a little behind on fabrication of the VFD, HFDs and related
hardware. These may not ship until next week. I’ll give you a more
definitive date later this week.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, February 17, 2004 12:27 PM
To: Pam Snyder
Cc: sal@advancedburner.com; tarkel@advancedburner.com;
truckdispatch@aol.com; James Nelson; ssteede@teiservices.com
Subject: ABT Burner Shipping Status
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i. 9th load received 2/17/04

2. 10th load not received to date. Pacer is in the process of tracking
down this truck that has not reported in since Friday (2/13/04)

3. llth load was delivered today - It also had 12 of the 48 ring
replacements.

4. 12th and final load will be picked up this afternoon. This load
will
carry the remaining 36 ring replacements.

Note ABT will also be sending out the VFD, HFDs and related hardware
by
truck to arrive by 2/23/04.

<tarkel@advancedburner.com>, <truckdispatch@aol.com>, "’James
Nelson’" <JIM-N@ipsc.com>, <ssteede@teiservices.com>
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
3/19/2004 12:43:25 PM
Contract 04-45606, Additional Perf Plate

Howard,

Confirming our telephone discussion earlier today, the perforated plate
is coming on 2 shipments and will be delivered tomorrow (Saturday) via
Conway:

Tracking No. 552452040, 23 sheets, 4’ x i0’, 48% perforated plate

Tracking No. 692951394, 8 sheets, 4’ x i0’, 40% perforated plate and i0
sheets, 4’ x i0’ 60% perforated plate

Conway phone no. 1-800-782-4874.

Sal

CC : "James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’James Nelson’" <JIM-N@ipsc.com>
2/3/2004 3:32:44 PM
RE: Burner damage as received at Intermountain

Jim,
See attached pictures illustrating the additional shipping support we
are providing between the front plate and register rear plate. This will
prevent the rear plate angles from buckling under as seen on the first
shipment. The trucker is also being instructed on attaching chain
tie-downs to prevent the burner assemblies from sliding forward and
back.

We will be sending several lengths of threaded rod on the next shipment
and we will also provide a field repair instruction/diagram accordingly.
Regards,
Sal

..... Original Message .....
From: James Nelson [mailto:JIM-N@ipsc.com]
Sent: Friday, January 30, 2004 4:39 PM
To: joel@advancedburner.com; sal@advancedburner.com;
tarkel@advancedburner.com; peter@pcwfab.com
Cc: Howard Hamilton
Subject: Burner damage as received at Intermountain

Peter,
I appreciate your response in dealing with the shipping restraint
issues.
As you will note in the attached photos the shipping supports on three
or four of the first eight burners delivered were buckled under. The
damage to the respective plates appears to be only slight. Also at least
two of the outer damper actuation rods are bent at the front. ( in the
area of the threads). Other contact damage appears at first glance to
be slight also.

Joel, Sal, Tarkel:
I spoke with tarkel moments ago. I appreciate Tarkel and Joel getting
things underway to address the issue. You are all welcome to inspect
them personally at any time you choose. Unless we notify you otherwise
we would intend to have TEI correct the problems and settle up with ABT
for the cost of repairs. Please let me know of any issues that need to
be addressed in order for the corrections to the burners to be made on
site.

Please provide any specific guidance you feel would be required in
correcting the issues as we have described them and as shown in the
attached photographs. We wil! certainly contact you if we feel we need
any guidance in the course of repair.

We will notify you if Howard finds anything more significant with a
thorough inspection on Monday. We will get TEI to give a number to
repair the affected burner components and let you know what the work
will entail.
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CC:              "’Howard Hamilton’" <howard-h@ipsc.com>, "Tarkel Larson"
<tarkel@advancedburner.com>, "Joel Vatsky" <joel@advancedburner.com>, "Chuck
Onaitis" <chuck@advancedburner.com>
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/10/2004 12:18:42 PM
RE: Rolled Hoop Replacement

Howard,
We are supplying L2"x3"xl/4" rolled angles so you will be gaining 1/4"
of adjustment. You won’t need the new angles until you are installing
the burners however you can cut the tacks on the rolled hoop Item i0 in
the meantime and discard it. The new rolled angles will be shipping with
the last truck load (maybe some partials earlier.
We are revising the installation notes on the field assembly drawing to
account for this change. Attached is a WORD file with the revised notes
as they will appear on the drawing.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, February i0, 2004 10:50 AM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Rolled Hoop Replacement

ABT is proposing to replace the rolled hoop item 10 on ABT drawing
03008-100-A02-D2 with a rolled L2"x2"xl/4. The existing hoop is 2 3/4"
wide 1/4" rolled plate. This would mean that we will be loosing 3/4" of
adjustment in the horizontal direction. Would it not be better to roll

Please advise.

CC:              "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, <ssteede@teiservices.com>, "Chuck Onaitis"
<chuck@advancedburner.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Howard Hamilton’" <howard-h@ipsc.com>
Date: 2/10/2004 9:23:06 AM
Subject: RE: Questions and requests Concerning Vertical Fuel
Distributor(VFD)

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Monday, January 26, 2004 2:11 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Questions and requests Concerning Vertical Fuel
Distributor(VFD)

Reference Drawing 03008-500-A03-D0 entitled, "Installation of VFD":

i. To get a better feel for the dimension of the VFD would you email a
copy of the drawing for piece 03008-500-A00-0 called out on
03008-A03-D0.

Response:See attached drawing.

2. What material is the VFD made of?

Response:Silicon Carbide Block with Carbon steel holder on outside.

3. What is the P-number and ASME designation for the material the VFD
is made out of?

Response:see previous answer

4. The coal piping elbow is made of carbon steel (Pl). Drawing
03008-500-A03-D0 calls for a 3/16" fillet i" on 4" stitch weld on al!
sides of the VFT.

What is the type of welding rod required and is post or preheat
required?

Response:This is installation contractors responsibility.

5. Drawing 03008-500-A03-D0 states, "Remove existing ceramic lining in
these areas only and replace with new ceramic liner kits supplied by
ABT."

Does the ceramic from the entire first and second inlet segments of the
miter elbow need to be removed?

Response:Enough ceramic material needs to be removed to fit the insert.
We don’t have detail dimensions of existing ceramic liners.

What is the size and shape of the ceramic to be placed back?
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Response:l" thick, standard 9" long ceramic tile with 6 degree angle
bevel for self supporting key arch attachment.

Are there just two new pieces of ceramic that fit back into the piped
segments and around the VFT?

Response:Pieces will need to be cut to fit depending on size tile liners
removed. We will supply you with four i0" continuous rim diamond
impregnated masonry blades for cutting the replacement ceramic tiles.

Are there a bunch of small pieces like floor tiles that need to be
placed back?

Response:See response on size above.

Does the ceramic liner kit have an instruction sheet that you can email
or fax?

Response:I will obtain instruction sheet and forward it to you.

Has ABT used these kits on past projects?

Response:Yes.

Does ABT know how many man-hours have been expended to install the kits
we have been supplied?

Response:No, this has always been performed by a sub-supplier at a fixed
price.

5. Drawing 03008-500-A03-D0 states, "Use high temperature cement as
bedding and grout". Supplied by ABT"

Would ABT email or fax an MSDS for this high temperature cement?

Response:I will obtain MSDS sheet and forward to you. Note that any RTV
required should be supplied by the installation contractor.

What is the differentiation between grout and bedding?

Response: Bedding is set that the tile sits in. Grout is applied in tile
seams. This application does not require grout.

"’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, <ssteede@teiservices.com>
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REMOVAL AND INSTALLATION NOTES:

THE FOLLOWING INSTRUCTIONS ARE SUGGESTIONS. THE SEQUENCE MAY
BE MODIFIED TO ACCOMIDATE WORK FLOW, EQUIPMENT AVAILABLE,
AND SKILL LEVELS OF THE WORNAVIEN.

UNLESS NOTED OTHERWISE ALL WELDS ARE CARBON STEEL TO CARBON
STEEL.

1. REMOVE ELBOW
2. INSTALL VFD ITEM 3 (VERTICAL FUEL DISTRIBUTOR) PER DRAWING

03008-500-A03-0 IN EXISTING ELBOW
3. DISCONNECT SEAL AIR PIPING, OIL, AIR LINES AND ALL

ELECTRICAL LEADS
4. REMOVE EXISTING SCANNERS, DISCARD.
5. REMOVE EXISTING OIL IGNITER AND SET ASIDE FOR REUSE
6. REMOVE INSULATION AND LAGGING AROUND EXISTING

BURNER FRONT PLATE
7. REMOVE EXISTING BURNER AND DISCARD
8. REFERENCE B&W DRAWING 294359E. REMOVE ITEM e AND GRIND WELDS
FLUSH TO THE EXISTING CASING WELD RING.
9. BREAK TACK WELDS OF SUPPORT RING, ITEM 10 AND SEAL RING ITEM 11
10. DISCARD ITEM 10 (ROLLED RING) AND REPLACE WITH NEW ANGLE
RING SHIPPED SEPERATLY.
11. INSTALL NEW BURNER. SEE DRAWING 03008-100-A01-FW

AND 03008-100-A01-RW FOR BURNER LOCATION AND SPIN.
ITEM 11 SHOULD BE KEPT IN POSITION ON THE TIP.

12. CENTER BURNER IN FURNACE WALL OPENING AND LEVEL
AND PLUMB BURNER. LOCATE TIP PER SIDE VIEW.

13. INSTALL BURNER CROSSOVER SUPPORT ITEM 9
(03008-100-A03-D07) AND SUPPORT END GUIDE ITEM 15
(03008-100-A03-D08), CENTER ITEM 15 ON ITEM 9 TUBING,
WELD AS SHOWN IN SECTION D-D. SHIM TO FIT TO EXISTING
SUPPORT RAILS. COMPETE WELDING PER SECTION D-D.

14. LOCATE SUPPORT RING, ITEM 10, AGAINST WINDBOX WALL.
TACK WELD TO WINDBOX AND BURNER FRONT PLATE

15 CENTER ITEM 11 ON THE TIP, AND TACK IN PLACE TO THE EXISTING
CASING WELD RING
15. INSTALL COAL ELBOW & HORIZONTAL FUEL DISTRIBUTOR

ASSEMBLY PER DETAIL B.
16. THE BURNER CAN BE MOVED UP TO 1/4" IN ANY DIRECTION TO FIT UP
WITH THE EXISTING COAL PIPE ATTACHMENT.
17. FINISH WELDING FRONT PLATE AND SUPPORT RING IN PLACE SEE
DETAIL "C".
18. FINISH WELDING BURNER FRONT AND SUPPORT RING PER DETAIL C
19. INSTALL FLAME SCANNER PER ABB DRAWING:

902-2491-AA
STNRD-B232666-107
STNRD-D232665-025
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STNRD-D232677-002
STNRD-00-D623232-000-001

20. INSTALL OIL IGNITER PER THIS DRAWING AND B&W DRAWING
294359E

21. INSTALL T/C LEADS PER MANUFACTURERS INSTRUCTIONS.
22. MAKE ALL OIL AND AIR CONNECTIONS.
23. MAKE ALL ELECTRICAL CONNECTIONS FOR THERMOCOUPLES,

AND MAIN FLAME SCANNER.
24. INSULATE AND LAG BURNER FRONT
25. STROKE ALL OPERATORS TO MAKE SURE THAT THEY FULLY OPEN AND
CLOSE WITH NO BINDING.
26 AFTER DRAFT FANS HAVE BEEN STARTED CAREFULLY TIGHTEN

ALL PACKING GLANDS TO STOP ANY LEAKS AROUND SHAFTS
(DO NOT OVER TIGHTEN). RECHECK ALL OPERATORS
FOR MOVEMENT.
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/9/2004 4:07:17 PM
FW: Questions Concerning The Horizontal Fuel Distributor (HFD)

Howard,
See our    answers    below.
Sal

Original Message .....
> From: Howard Hamilton [mailto:howard-h@ipsc.com]
> Sent: Monday, January 26, 2004 5:37 PM
> To: sal@advancedburner.com
> Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
> Subject: Questions Concerning The Horizontal Fuel Distributor (HFD)
>

> Reference Drawing 03008-500-A02-D0 entitled, "Horizontal Fuel
> Distributor Assembly."
>

> i. Drawing 03008-500-A02-D0 appears to show that the HFD simply fits
> inside the coal elbow.
>

> Will alterations need to be made to the ceramic in the coal elbow to
> accommodate the HFD or has enough tolerance been allowed to avoid
having
> to alter the existing ceramic in the coal elbow?
>

> Response:No
>

> 2. Items 2 and 3 in drawing 03008-500-A02-D0 are called out to be made
> of Alumina.
>
> What is Alumina is it a ceramic or some type of metal?
>

> Response:Alumina is a ceramic.

>

> 3. Is Alumina fragile and will special precautions need to be taken
to
> keep from chipping or breading it?
>

> Response: Handle it carefully. It is not as fragle as glass, but any
sharp
impact can damage it.
>

4. Should the Alumina of any of the 48 HFD’s be chipped, cracked or
broken can they be repaired in the field.

Response: If this happens contact us with specifics.
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5. What type of repair will need to be made to restore a piece of
alumna that been chipped, cracked or broken?

Response:See above

>

> 6. Will the bolts, nuts, washers and gaskets called out in drawing
> 03008-100-A02-D0 be sent with the HFD or sent out separately?
>

> Response:_Any item, not noted as "by other" or reuse is supplied by

>

> 7. If the items listed in "6" are sent separately how will they be
> shipped, when will they be shipped and to whom are they being shipped.
>

> Response:They will be shipped from PCW and package identified per the
drawing.

>

>

>

"James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/9/2004 11:17:27 AM
FW: Questions Concerning Removal and Installation Note 16

Howard,
See our answers added below. Some of these questions were asked
previously ahd answered in which case I skipped on the responses to
those.
Sal

Original Message .....
> From: Howard Hamilton [mailto:howard-h@ipsc.com]
> Sent: Wednesday, January 28, 2004 1:42 PM
> To: sal@advancedburner.com
> Cc: Jerry Finlinson; James Nelson; Phil Hailes;
ssteede@teiservices.com
> Subject: Questions Concerning Removal and Installation Note 16
>

> Note 16 on ABT Drawing 03008-100-A02-D0 states, "If necessary,
> reposition the burner to fit up with the fuel line?
>

> i. Removal and installation note i0 calls for the distance from
> centerline of furnace wall to end of fuel distributor tip to be
> 18-5/8" Should the burner have to be moved in or out along its
> longitudinal axis this dimension will have to changed.
>

> How far can we reduce this dimension by moving the burner toward the
> boiler?
>

> Response:
>

> How far can we increase this dimension by moving the burner away from
> the boiler?
>

> Response:
>

> 2. The ring support ( item number i0) has not been welded out to the
> windbox prior to note 16 (see note 17) but has been welded out to the
> burner front plate see note 12 and 13. This will prevent the burner
from
> being move in toward the boiler. It would appear that ABT does not
want
> to reduce the 18-5/8" dimension noted above.
>

> Should fit up require that the burner be moved toward the boiler how
is
> this to be accomplished?
>

> Response:

>

> 3. Note 17 on ABT Drawing 03008-100-A02-D0 states, "Finish welding
> burner front and support ring". This is a repeat of the weld called
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out
> in note 13 which states, "Finish welding burner front plate in place".
>
> Should this note read, "Finish welding burner support ring to boiler
> windbox"?
>

> Response:
>

> Did ABT intend to weld the burner support ring to the boiler wind box
> in note 13 and the burner front plate to the burner support ring in
note
> 17?
>
> If this is the case the burner would not be prevented from being moved
> in toward the boiler by the burner support ring.
>
> Response.The welding sequence will be rewritten to call for tack welds
prior to installation of the elbow.
completing the welding will be one of the last items.

>

> 4. If item ii is welded to the burner throat the burner cannot be
moved
> toward the boiler for any adjustments.
>

> Should fit up require that the burner be moved toward the boiler how
is
> this to be accomplished?
>
> Response:Rigging is by the installation contractor, not by ABT.

>

> 5. The welding of item ii to the boiler casing (3/16" fillet i" on
18")
> is not called out in the removal and installation notes.
>
> When does TEI recommend that this weld be made?
>

> Response.These items were asked in a previous e-mail. Se it for a
response.

>

> 6. Note 16 on ABT Drawing 03008-100-A02-D0 states, "If necessary,
> reposition the burner to fit up with the fuel line?
>
> I have addressed concerns for moving the burner to or away from the
> boiler above.
>
> Concerns about moving the burner up and down and side to side are
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> addressee here.
>

> If the burner has to be moved up or down or side to side this will
> change the centering of the burner called out in note i0 which states
> "Center burner in wall opening and level and plumb burner.
>

> What field reference does ABT expect to be used to determine if the
> burner is centered to the wall opening?
>

> Response: An equall space between the tubes forming the opening and
the
outside of the throat.

>

> How far off from this field reference can we be if we have to move the
> burner to make the fuel connection.
>

> Note 10 requires the burner to be level and plumb?
>

> If adjustment have to be made to make up to the fuel line, will the
> burner have to remain level and plumb or can is be tilted a little to
> accomplish this fit up?
>

> Response. If everything was built to print, and not distorted during
operation, the ability to move the burner would not be required.
We added this so that the fit between the burmer and the existing
coalpipe
could be accomplised with a minimum of field effort.
I apologize for the inconsistant sequence of welding , but the intent
should
have been quite clear. The burner can be shifted to some degree to
accomidate the existing pipe location.

If conditions are close to the drawing information provided to us, this
discussion is moot. If they are not then we will address the problems
when
we have been provided enough information to make a decision.

>

> If it can be tilted by how much and what is the point of reference?
>

> Response.
>

> Any of the welds called out for item ii and the welds called out for
> item 10 as shown in Detail C will not allow up, down or side to side
> adjustments to be made if required to make the fuel connection.
>

> It would appear that only tack welds should be made until after the
> burner has been make up to the fuel connection.
>

> Would ABT have a problem of only making tack welds until after the
fuel
> connection has been made?
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>

> Response.
>

> The removal and installation note 21 states "Make all oil and steam
> connections."
>

> This should read "Make all oil and air connections."
>
> Response:We will correct this. the information suppled was not clear
on
the atmozing fluid.
>

>

CC:              "Jerry Finlinson" <Jerry-F@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/9/2004 11:13:42 AM
FW: Questions concerning item ii on drawing 03008-100-A02-D0

Howard,
See our    answers    below.
Sal

Original Message .....
> From: Howard Hamilton [mailto:howard-h@ipsc.com]
> Sent: Tuesday, January 27, 2004 1:09 PM
> To: sal@advancedburner.com
> Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
> Subject: Questions concerning item ii on drawing 03008-100-A02-D0
>

> i. Item ii on drawing 03008-100-A02-D0 is made out of A36 steel. This
> same casing ring on B&W’s existing burner is made out of stainless
steel
> TP 304.
>

> Why can ABT use mild steel ?
>

> Response.We have used C.S. in all of our instalations and have no
reported
problems.
>

> 2. Attached photo shows that there is a sizeable gap between Item ii
> and the burner throat. B&W placed Kaowool rope packing to seal this
gap
> in the existing burners.
>
> Does ABT require that this gap be sealed and if not, why and if so
with
> what?
>
> Response: Please remember this is not a replacement in kind. Our
burner is
different from the OEM in many ways, both in improved performance and
durability.
The gap is deliberates and supplies a stream of air that will keep the
throat cool during out of service conditions.>

> 3. Item ii is called out as "shipped with unit" in its description on
> drawing 03008-100-A02-D0. This would indicate that it is shipped
loosed
> or only tack welded to the burner as item i0 is called out to be in
> removal and installation note 8.
>
> Is Item ii unattached to the burner throat during operation allowing
> the burner to expand and contract without restriction?
>
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> Response:
>

> Is Item ii welded to the burner throat or just tack welded?
>

> Response:
>

> If Item ii is only tack welded to the burner throat do these tacks
need
> to be broken to allow burner movement?
>

> Response:

>

> 4. Item Ii is not called out in the Removal and Installation Notes.
>

> Does ABT have a recommended sequence for the welding of Item Ii.
>

> Response:Item ii is tacked to the burner throat for shipment.
the tacks should be cut before instalation of the burner, to allow free
motion between the burner and the throat.

A note will be added to the drawing specifying this, as well as the
welding
of the ring to the exosting wallbox.

>

> 5. In B&W drawing 294359E the throat sleeve casing (Item e) is shown
> welded to the casing weld ring which is welded to the boiler wall
> tubes.
>

> Is item Ii welded to the throat sleeve casing (Item e) or the casing
> weld ring?
>

> Response:> Does ABT require that the throat sleeve casing (Item e) be
cut
flush
> with the casing weld ring so that item ii can be welded to the casing
> weld ring?
>

> Response:The casing ring(B&W item E), should be removed so that our
ring
can weld to the casing weld ring.
We will add this to the installation notes.
>

>

>

"James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From:
To :
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/9/2004 11:09:57 AM
FW: Questions Concerning Item i0 on Drawing 03008-100-A02-D0

Howard,
See our responses added below.
Sal

Original Message .....
> From: Howard Hamilton [mailto:howard-h@ipsc.com]
> Sent: Monday, January 26, 2004 6:23 PM
> To: sal@advancedburner.com
> Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
> Subject: Questions Concerning Item i0 on Drawing 03008-100-A02-D0
>

> i. B&W drawing 294359E calls for the hole in the windbox to
accommodate
> the burners to have a diameter of 78 1/4". ABT Drawing
03008-100-A02-D0
> calls out item i0 to be a carbon steel (A36) bar hoop 78 i/4" ID, 2
3/4"
> wide and 1/4" thick. This means that the only overlay onto the
windbox
> that ABT is depending on is the 1/4" thickness of the hoop (OD 78
> 3/4").
>

> This appears to be a very close shave considering if the burner has to
> be moved up down or side ways more than 1/4" the hoop and the hole
will
> have a gap that will need to be addressed.
>
> My Question is what happens if a sizable gap (say 1/2") is unavoidable
> between hoop and windbox?
>
> Response: You are correct. We will supply rings rolled from 2 x 2 x
1/4"
angles to replace the hoop.
>
> 2. In Detail C on Drawing 03008-100-A02-D0 ABT has shown that a 3/16"
> fillet seal weld is required between Item I0 and the windbox. Since
both
> material are A36 we can figure a required welding procedure.
>

> In Detail C on Drawing 03008-100-A02-D0 ABT has shown a 3/16" fillet
> seal weld between item i0 and the ABT burner front plate. The drawing
> calls out item i0 to be A36, but the front plate is not addressed.
>

> What is the front plate made out of?
>

> Response: A36
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>

> What is the P-number and ASME designation for the burner front plate.
>

> Response: ABT does not use pressure part specifications for
> non-pressure parts. All of our welds are carbon steel to carbon steel
unless noted otherwise.
>

>

> What welding rod does ABT recommend and is preheat or post heat
> required?
> Response: Welding procedures are to be provided by the welding
> contractor, not the equipment supplier.

"James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "Howard Hamilton" <howard-h@ipsc.com>
Date: 2/9/2004 11:20:11
Subject: FW: Questions and requests Concerning the removal and
installation of the existing B&W Oil Igniter

Howard,
See our responses added below.
Sal

Original Message .....
> From: Howard Hamilton [mailto:howard-h@ipsc.com]
> Sent: Monday, January 26, 2004 4:24 PM
> To: sal@advancedburner.com
> Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
> Subject: Questions and requests Concerning the removal and
> installationof the existing B&W Oil Igniter
>

> Reference Drawing 03008-100-A02-D0 entitled, "Field Assembly":
>

> i. Removal and installation note on drawing 03008-100-A02-D0 states,
> "Install Oil Lighter per this drawing and B&W Drawing 29435E."
>
> I have been able to locate B&W Drawing 294359E that is a sectional
> assembly drawing for the existing Mark V B&W Burners.
>

> I assume that ABT meant to reference drawing 294359 in note 19, is
this
> correct?
>

> Response:
> We meant to reference B&W Drawing 294359E.

> 2. Section A-A on Drawing 03008-100-A02-D0 calls out a 3/16" fillet
> seal weld for attaching the old B&W igniter to the new ABT Burner
Front
> Plate.
>
> What is the front plate of the new ABT Burner made out of?
>

> Response: A36 carbon Steel
>

> What is the P number and ASME material designation for the ABT front
> plate?
>
> Response:ABT does not use pressure part specifacations for
non-pressure
parts. All of our welds are carbon steel to carbon steel unless noted
othewise.
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>

> The lighter sleeve that is shown welded to the ABT front plate is made
> of carbon steel.
>

> What type of welding rod is required and is preheat or post heat
needed
> for this weld?
>

> Response:Welding proceedures are to be provided by the welding
contractor,
not the equipment supplier.
>

> 2. B&W drawing 294359E calls for the CFA lighter to be horizontal
where
> ABT Drawing 03008-100-A02-D0 calls for the CFA lighter to be at an
> angle.
>

> What is the horizontal angle of the B&W CFA lighter in the new ABT
> Burner?
>

> Response: This is not a replacement in kind burner. The igniter is to
be
installed in the indiacted position on the burner. The burner companrnts
are
designed to set the proper angle of the igniter.

>

> 3. B&W drawing 294359E calls for the face of the CFA lighter shield to
> be located back from the centerline of the boiler wall 5 1/4" ABT
> Drawing 03008-100-A02-D0 does not call out this end limiting
dimension.
>

> Where does ABT want to locate the face of the CFA lighter shield with
> respect to the centerline of the boiler wall?
>
> Response: Use the B&W dimension.

>

> 4. B&W drawing 294359E calls for a distance from the centerline of the
> burner to the centerline of the lighter to be 16-15/16" at both the
> front and rear ends of the lighter, which also tells one that the
> lighter is horizontal. ABT Drawing 03008-100-A02-D0 does not call out
a
> distance from centerline dimension for either the front or rear of the
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lighter.

What dimension from centerline does ABT want to locate the CFA lighter
both front and rear end of same?

Response: See above.

5. Does ABT require any field alteration to the burners, such as
trimming vanes?

Response: No.

"James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/9/2004 1:19:39 PM
FW: Questions Concerning Removal and Installation Note 16

Howard,
On Burner insertion we can accept 1/4" in or out without a problem.
Beyond that each case will have to be reviewed by ABT.
Sal

Original Message .....
> From: Howard Hamilton [mailto:howard-h@ipsc.com]
> Sent: Wednesday, January 28, 2004 1:42 PM
> To: sal@advancedburner.com
> Cc: Jerry Finlinson; James Nelson; Phil Hailes;
ssteede@teiservices.com
> Subject: Questions Concerning Removal and Installation Note 16
>

> Note 16 on ABT Drawing 03008-100-A02-D0 states, "If necessary,
> reposition the burner to fit up with the fuel line?
>
> i. Removal and installation note i0 calls for the distance from
> centerline of furnace wall to end of fuel distributor tip to be
> 18-5/8" Should the burner have to be moved in or out along its
> longitudinal axis this dimension will have to changed.
>
> How far can we reduce this dimension by moving the burner toward the
> boiler?
>

> Response:
>

> How far can we increase this dimension by moving the burner away from
> the boiler?
>

> Response:
>

> 2. The ring support ( item number I0) has not been welded out to the
> windbox prior to note 16 (see note 17) but has been welded out to the
> burner front plate see note 12 and 13. This will prevent the burner
from
> being move in toward the boiler. It would appear that ABT does not
want
> to reduce the 18-5/8" dimension noted above.
>
> Should fit up require that the burner be moved toward the boiler how
is
> this to be accomplished?
>

> Response:
>

> 3. Note 17 on ABT Drawing 03008-100-A02-D0 states, "Finish welding
> burner front and support ring". This is a repeat of the weld called
out
> in note 13 which states, "Finish welding burner front plate in place".
>
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> Should this note read, "Finish welding burner support ring to boiler
> windbox"?
>

> Response:
>

> Did ABT intend to weld the burner support ring to the boiler wind box
> in note 13 and the burner front plate to the burner support ring in
note
> 177
>

> If this is the case the burner would not be prevented from being moved
> in toward the boiler by the burner support ring.
>

> Response.
>

> 4. If item ii is welded to the burner throat the burner cannot be
moved
> toward the boiler for any adjustments.
>

> Should fit up require that the burner be moved toward the boiler how
is
> this to be accomplished?
>

> Response:
>

> 5. The welding of item ii to the boiler casing (3/16" fillet i" on
18")
> is not called out in the removal and installation notes.
>
> When does TEI recommend that this weld be made?
>

> Response.
>

> 6. Note 16 on ABT Drawing 03008-100-A02-D0 states, "If necessary,
> reposition the burner to fit up with the fuel line?
>

> I have addressed concerns for moving the burner to or away from the
> boiler above.
>
> Concerns about moving the burner up and down and side to side are
> addressee here.
>

> If the burner has to be moved up or down or side to side this will
> change the centering of the burner called out in note i0 which states
> "Center burner in wall opening and level and plumb burner.

> What field reference does ABT expect to be used to determine if the
> burner is centered to the wall opening?
>

> Response:
>

> How far off from this field reference can we be if we have to move the
> burner to make the fuel connection.
>
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> Note i0 requires the burner to be level and plumb?
>

> If adjustment have to be made to make up to the fuel line, will the
> burner have to remain level and plumb or can is be tilted a little to
> accomplish this fit up?
>

> Response.
>

> If it can be tilted by how much and what is the point of reference?
>

> Response.
>

> Any of the welds called out for item ii and the welds called out for
> item i0 as shown in Detail C will not allow up, down or side to side
> adjustments to be made if required to make the fuel connection.
>
> It would appear that only tack welds should be made until after the
> burner has been make up to the fuel connection.
>

> Would ABT have a problem of only making tack welds until after the
fuel
> connection has been made?
>

> Response.
>

> The removal and installation note 21 states "Make all oil and steam
> connections."
>

> This should read "Make all oil and air connections."
>

> Response:
>

>

"James Nelson" <JIM-N@ipsc.com>, "Phil Hailes" <Phil-H@ipsc.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Howard Hamilton’" <howard-h@ipsc.com>
Date: 2/11/2004 11:06:14 AM
Subject: RE: Questions and requests Concerning Vertical Fuel
Distributor(VFD)

Howard,
See my responses below.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Tuesday, February i0, 2004 4:10 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: RE: Questions and requests Concerning Vertical
FuelDistributor(VFD)

i. Is the holder made out of hi carbon or low carbon steel. This will
have and effect on the welding procedure.
Response: A36, medium carbon.

2. Drawing 3008-500-A00-0 was help. Could you send 3008-500-A01-0,
3008-500-A00-D01, 3008-500-A00-D02
Response: These are shop fabrication details that we don’t supply to
customers. However attached is the -A01 drawing you asked for that gives
the steel shell dimensions that should help you.

3. When we last talk back in mid January the VFD and HFD were scheduled
to be on site 2/23/04. You were going to see if this schedule could be
improved. What is that latest ETA for the VFD , HFD and related
hardware.
Response: Materials and fabrication is on going - kits, cement, VFD,
HFD look to be on schedule for delivery on 2/23 but I don’t expect
they’ll to be on site any sooner.

4. The ceramic block is note below as i" thick and 9" long. How wide is
it?
Response: The tiles have a major width of 2.578" (this with is the back
of the tile and sets against the ID of the coal elbow). The tiles have a
side angle of 6 deg 26 minutes- this provides the key-arch.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/10/2004 9:18:15 AM

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Monday, January 26, 2004 2:11 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Questions and requests Concerning Vertical Fuel
Distributor(VFD)
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Reference Drawing 03008-500-A03-D0 entitled, "Installation of VFD":

i. To get a better feel for the dimension of the VFD would you email a
copy of the drawing for piece 03008-500-A00-0 called out on
03008-A03-D0.

Response:See attached drawing.

2. What material is the VFD made of?

Response:Silicon Carbide Block with Carbon steel holder on outside.

3. What is the P-number and ASME designation for the material the VFD
is made out of?

Response:see previous answer

4. The coal piping elbow is made of carbon steel (PI). Drawing
03008-500-A03-D0 calls for a 3/16" fillet I" on 4" stitch weld on all
sides of the VFT.

What is the type of welding rod required and is post or preheat
required?

Response:This is installation contractors responsibility.

5. Drawing 03008-500-A03-D0 states, "Remove existing ceramic lining in
these areas only and replace with new ceramic liner kits supplied by
ABT."

Does the ceramic from the entire first and second inlet segments of
the
miter elbow need to be removed?

Response:Enough ceramic material needs to be removed to fit the
insert.
We don’t have detail dimensions of existing ceramic liners.

What is the size and shape of the ceramic to be placed back?

Response:l" thick, standard 9" long ceramic tile with 6 degree angle
bevel for self supporting key arch attachment.

Are there just two new pieces of ceramic that fit back into the piped
segments and around the VFT?

Response:Pieces will need to be cut to fit depending on size tile
liners
removed. We will supply you with four I0" continuous rim diamond
impregnated masonry blades for cutting the replacement ceramic tiles.

Are there a bunch of small pieces like floor tiles that need to be
placed back?
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Response:See response on size above.

Does the ceramic liner kit have an instruction sheet that you can
email
or fax?

Response:I will obtain instruction sheet and forward it to you.

Has ABT used these kits on past projects?

Response:Yes.

Does ABT know how many man-hours have been expended to install the
kits
we have been supplied?

Response:No, this has always been performed by a sub-supplier at a
fixed
price.

5. Drawing 03008-500-A03-D0 states, "Use high temperature cement as
bedding and grout". Supplied by ABT"

Would ABT email or fax an MSDS for this high temperature cement?

Response:I will obtain MSDS sheet and forward to you. Note that any
RTV
required should be supplied by the installation contractor.

What is the differentiation between grout and bedding?

Response: Bedding is set that the tile sits in. Grout is applied in
tile
seams. This application does not require grout.

"’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/9/2004 8:18:32 AM
RE: Missing Turning Vane Pin

Howard,
The cotters should all have been bent on the end to prevent them from
slipping out. Evidently some were missed. We will ship you a dozen
extras.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 6:27 PM
To: sal@advancedburner.com
Cc: James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Missing Turning Vane Pin

Pin and cotter pin were missing from CW 4 outer spin vane linkage,
apparently lost during shipping or staging.

Please send out a couple of dozen extra pins and cotter pins as shown
in the attached photos to take cane of any other lost pins that may
occur.

CC:              "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, <ssteede@teiservices.com>, "Tarkel Larson"
<tarkel@advancedburner.com>
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Fr~n:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/13/2004 8:22:50 AM
Request of Services & Insurance

Howard,
We will provide a new certificate upon renewal of our insurance in
April.
Sal

...... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Thursday, February 12, 2004 3:52 PM
To: tarkel@advancedburner.com
Cc: sal@advancedburner.com; James Nelson; Phil Hailes; Sylvan Lovell;
ssteede@teiservices.com
Subject: Request of Services

Request that you be on site Thursday morning, February 26th, 2004.

TEI is looking to start installing ABT Burners on Tuesday, March 2.

TEI will be working 24 hours a day 7 days a week, two 12 hour shifts
6:30 AM to 6:30 PM, beginning Friday night, February 27th.

Insurance: I checked with Jan Finlinson our risk manager and was
advised that ABT is good on their insurance until the middle of April.

Note: Your may want to look at extending this coverage.

Drug Policy: Because you are a Service Representative by yourself and
not using tools IPSC is willing to wave on ABT having a drug policy.

Safety Orientation: When you arrive on Thursday morning, February 26th
you will be taken to our Safety Department. You will be given IPSC’s
General Safety Review, confined space class and tagging class.
Respirator training will be required if you will be wearing a respirator
mask.

You will need to be signed on several clearance once Unit 2 is down.
TEI be holding the group sheets for these clearances.

CC:              "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>, "’Sylvan Lovell’" <SYLVAN-L@ipsc.com>,
<ssteede@teiservices.com>, "Tarkel Larson" <tarkel@advancedburner.com>
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From:
To:
Date :
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/20/2004 8:53:19 AM
RE: Donut for Lighters

Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 AM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The 0D of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6"

IPSC has a couple of outer lighter sleeves in inventory and placed them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.

CC: <tarkel@advancedburner.com>, "’James Nelson’" <JIM-N@ipsc.com>,
"’Phil Hailes’" <Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’James Nelson’" <JIM-N@ipsc.com>, "’Howard Hamilton’"
<howard-h@ipsc.com>
Date: 2/20/2004 12:01:40 PM
Subject: RE: Donut for Lighters

James,
Your right, we should have told you what we were doing due to lack of
information. We were on such a fast track to meet the delivery
requirements, we missed communicating this to you.
The only other penetration through the burner front plate is the scanner
hole. We provided a 3" NPT pipe nipple which is the requirement ABB gave
us for connecting their scanner assembly. Please let me know if
something is missing from ABB’s supplied equipment.
Sal

..... Original Message .....
From: James Nelson [mailto:JIM-N@ipsc.com]
Sent: Friday, February 20, 2004 12:17 PM
To: sal@advancedburner.com; Howard Hamilton
Cc: tarkel@advancedburner.com; Phil Hailes; ssteede@teiservices.com
Subject: RE: Donut for Lighters

This may explain the ignitor hole size but why are the other
penetrations so large? Also in the future we need to know the impact of
any information you lack. We will always try our best respond if we
understand the impact and the time frame.

>>> "Salvatore Ferrara" <sal@advancedburner.com> 2/20/2004 8:49:15 AM
>>>

Howard,
We requested early on in the project for information on the igniter OD
(my 9/30/04 letter). Since we did not receive the information we made
the hole larger than we thought the igniter could be so that all that
would have to be done in the field was to install ring as you suggest.
ABT should not have to supply the rings.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 18, 2004 11:39 AM
To: sal@advancedburner.com
Cc: tarkel@advancedburner.com; James Nelson; Phil Hailes;
ssteede@teiservices.com
Subject: Donut for Lighters

Please advise if ABT provides a donut to close the gap between the CFA
Lighter and the front plate of the ABT burners.

Attached photos show a gap between the CFA Lighters and the hole
provided to accept the lighter in the front plate of the ABT Burner.

The OD of the Outer Sleeve of the B&W lighter is 4.5" the diameter of
the hole in the ABT Burner is 6".
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IPSC has a couple of outer lighter sleeves in inventory and placed
them
in the burner to get an idea of fit.

Note: Donut shown in photos was made up and placed to show what we
think should have been provided by ABT.

CC:              <tarkel@advancedburner.com>, "’Phil Hailes’" <Phil-H@ipsc.com>,
<ssteede@teiservices.com>
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AIR I  [ON ITOR

CORPORATION
1050 Hopper Avenue ¯ Santa Rosa, CA 95403

Corporate Offices
P.O. Box 6358

Santa Rosa, CA 95406
Tel: (707) 544-2706
Fax: (707) 526-2825

February 3, 2004

Mr. Sal Ferrara
Advanced Burner Technologies
PO Box 410
Plukenmin, NJ 07978

RE: Intermountain IBAM Project
PO: A03-008-413
WO: 50633

SUB J: Burner Testing

Mr. Ferrara:

As part of its scope of supply to Advanced Burner Technologies (ABT) on this project, Air Monitor (AMC) was to
perform both CFD modeling of the installed IBAMs and detailed probe characterization in its airflow test duct.

In order to facilitate the manufacturing schedule for the burners, the CFD modeling was utilized to validate the
location selected by ABT for mounting the IBAMs. Of most importance to AMC was examining the proposed
location to determine whether the IBAMs would be subjected to reversing or stagnated airflow. A twelve point
modeling matrix is shown in CFD Modeling Matrix. As a result of the initial round of CFD modeling, the IBAM
location was moved a couple of inches further away from the inlet perforated plate, sections of the divider
between the burner’s inner and outer passages were removed by ABT, and a pair of CFD models was re-run to
verify the results of the burner modifications. Examples of the initial and final CFD modeling are attached. Based
upon the final CFD results, AMC elected to increase the number of sensing holes near the mounting end of the
IBAMs.

In preparation for airflow testing, AMC constructed a full-scale functional replica of the ABT burner and mounted
three IBAMs in accordance with the CFD testing. Test Matrix_R0 was developed, consisting of three outer
damper positions, two inner damper positions, three swirl angles and three airflow rates. The low, mid, and high
airflow rates of 9663, 13,805, and 22,087 acfm in the wind tunnel produce the same Reynolds numbers as the
design minimum, normal, and maximum flow rates. See Reynolds Number Calculations worksheet.

The results of performing airflow testing per Matrix_R0 are shown in Test Results_R0, clearly showing that the
airflow in this burner is dominated by, and a function of the position of the outer damper. After applying a single
point best-fit K-factor of 0.4452 to all the data, the outer damper flow measurements in the 4.8 position were
19.92% to 32.55% higher than the test duct (Nozzle Flow), while the outer damper in the 16 position produced
results 29.705% to 37.10% lower than the test duct.

Based upon the Test Results R0, AMC elected to expand the original 54 point test matrix to a 135 matrix, adding
a third inner damper position (3" open) and two additional outer damper positions (8" and 12" open). The result is
the Wind Tunnel Test Matrix RI.
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Mr. Sal Ferrara
Advanced Burner Technologies
Burner Testing
Page Two

The additional 81 flow tests were performed, resulting in the Test Results_R1, further confirming the dependency
relationship between the outer damper position and the IBAM airflow signal. Using all 135 points of data, a third
order polynomial was developed, and specific K-factors for each of the five outer damper positions were
calculated. These are shown in the column labeled Curve Fit K-Factor. The result of implementing a curve fit K-
factor reduced the +32.55% to -37.10% variance from Test Results R0 to +8.57% to -8.63% in Test
Results RI.

Further reductions in the range of measurement variance required dividing the 135 points of data into nine groups
of fifteen points, each group representing a single combination of inner damper and swirl vane positions, five
outer damper positions and three flow rates. A third order polynomial curve fit K-factor was determined for each of
the nine groups, reducing the variance to +6.86% to -6.56%. A secondary best-fit K-factor was determined for
each group of 15 points, further reducing the overall variance to +3.51% to -3.83%.

Shown below, for Test Results R0 - R2, are all formulas for converting the IBAM differential pressure signal to
airflow in Ibs./hr.

R0. Sinqle point, best-fit K-factor for 54 points

Qacfm = 9128.483276 x~l Pa
Where,

DP = Differential Pressure produced by IBAM in Inches of W.C.
Pa = Actual absolute duct pressure in Inches of Mercury (Hg)
Ta = Actual absolute air temperature (460+ duct temp in °F)

Pa
Lb /hr = 79.54675312 x Q,~ x--

Ta

R1. 3r~ order best-fit polynomial K-factor for 135 points, based upon outer damper position

]DP x Ta
Qac~ = 20504.23018 x K x ~1 Pa

Where,

DP = Differential Pressure produced by IBAM in Inches of W.C.
Pa = Actual absolute duct pressure in Inches of Mercury (Hg).
Ta = Actual absolute air temperature (460+ duct temp in °F)
K = Probe Coefficient derived from the following equation

K = -0.0005066375P3 + 0.0149206078P2 - 1.1016842562P + 0.5514334077

Where P = Outer Damper position in inches "Open".

Pa
Lb/hr = 79.54675312 x Qacf~ x--

Ta
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Mr. Sal Ferrara
Advanced Burner Technologies
Burner Testing
Page Three

R2. Nine, 3~ order best-fit polynomial primary K-factors based upon outer damper position, combined with
correspondin.q best-fit line secondary K-factors

a. Inner @ 1", Vanes @ 30°

Primary Correction" Qlacf,. = 20504.23018 x K1 ~[DP
Tax

V Pa
Where,

DP = Differential Pressure Produced by IBAM in Inches of W.C.
Pa = Actual absolute duct pressure in Inches of Mercury (Hg).
Ta = Actual absolute air temperature (460+ duct temp in °F)
K1 = Probe Coefficient derived from the following equation.

K1 = - 0.0005160698P3 + 0.0151109169P2 - 0.1021109736P + 0.5479363073

Where P = Outer Damper position in inches "Open".

Second Correction : Q2ao. = 0.93213 x Ql,,c,,m + 938.61252

Where,

Q2acfm is the final corrected flow in acfm

Pa
Lb/hr = 79.54675312 x Q2~c~ x --

Ta

b. Inner @ 3", Vanes @ 30°

K1 = - 0.0005668957P3 + 0.0170757815P2 - 0.1238078901P + 0.6258513938

Second Correction : Q2,c,.~ = 0.93369 x QI,,~, + 917.90133

c. Inner @ 5", Vanes @ 30°

K1 = -0.0005744093P3 + 0.0174543625P2 - 0.1287841730P + 0.6484898817

Second Correction : Q2acf~ = 0.92983 x QI,~ + 966.24889

d. Inner @ 1", Vanes @ 45°

K1 = -0.0004485864P3 +~010128252354P2 - 0.0793247289P + 0.4738300277

Second Correction : Q2 acym = 0.92780 x Qla~ + 998.99211

e. Inner @ 3", Vanes @ 45°

K1 = -0.0005125018P3 + 0.0151754738P2 - 0.1049700879P + 0.5616551006
Second Correction : Q2,~ = 0.3599 x Qla~~ + 885.07490
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Mr. Sal Ferrara
Advanced Burner Technologies
Burner Testing
Page Four

f. Inner @ 5", Vanes @ 45°

K1 = - 0.0005314237P3 + 0.0157184118P2 - 0.1088960787P + 0.5723255306

Second Correction" Q2 acym = 0.92779 x Ql .cfm + 996.21098

g. Inner @ 1", Vanes @ 60°

K1 = - 0.0004109098P3 + 0.0116702447Pz - 0.0696424993P + 0.4477972024

Second Correction" Q2 ac~ = 0.92787 x Ql ac~ + 998.71141

h. Inner @ 3", Vanes @ 60°

K1 = - 0.0005153999P3 + 0.0151221072P2 - 0.1038177221P + 0.5568244679

Second Correction" Q2ac~ = 0.92290 x QI.~ + 1065.29025

i. Inner @ 5", Vanes @ 60°

K1 = -0.0004835412P3 + 0.0141329363P2 - 0.0938041524P + 0.5281907566
Second Correction" Q2~y,,, = 0.92236 x Ql,,~ym + 1071.22493

In conclusion, this report demonstrates the benefits of using both CFD modeling and actual airflow testing. CFD
modeling proved beneficial in determining the IBAM location and pointing out beneficial burner modification; but if
used alone, there would have been no way to quantify the unique relationship between flow probe and actual
burner airflow at various combination of burner adjustment. The result would have been measurement errors as
great as +37%.

Sincerely,

AIR MONITOR CORPORATION

Paresh Dav6
Manager, Applications Engineering

cc: Mr. Jerry Finlinson
Intermountain Generating Power

IP7 032081



From: Jerry Finlinson
To: Bill Morgan; Howard Hamilton; Ken Nielson; Phil Hailes
Date: 2/15/2004 10:05:23 AM
Subject: Fwd: CFD Modeling and Wind Tunnel Test Reports For The
ABT/Intermountain Burner Airflow Measurement Proje

Here are the CFD test reports from Air Monitor.
I think it contains the conversion equations for the IBAM flow pitots.

Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/9/2004 1:27:52 PM >>>
ABT PO A03-008-413
AMC WO NO 50633

Gentlemen,

Attached are three documents that constitute Air Monitor’s CFD modeling and
burner testing reports for the ABT/Intermountain Burner Airflow Measurement
Project. The Word file is the report, which makes reference to the Excel
file for the burner testing and the .JPG files for the CFD modeling. Please
contact me to schedule a convenient time for a conference call later this
week to review the content of the report. Also, please let me know if you
would like me to send a hard copy and/or a CD of the documents. Thank you
again for your patience in awaiting this material.

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
Tel.: 707-521-1709
Fax: 707-526-2825

<mailto:achew@airmonitor.com>

’CC: Aaron Nissen; Garry Christensen; James Nelson; Jon
Christensen
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Phil Hailes" <Phil-H@ipsc.com>
1/23/2004 8:24:22 AM
FW: Photos - PCW

Phil,
The first shipment of 4 burners left NJ yesterday @ 3:30 PM. See
attached pictures of loading & handling.
Sal

..... Original Message .....
From: Alex [mailto:alex@pcwfab.com]
Sent: Friday, January 23, 2004 8:30 AM
To: Ron Jones; Sal Ferrara; Chuck Onaitis
Subject: Photos - PCW

Gentlemen,

Please find attached photos for your edification.

Regards,

Alex Mankiewicz

CC:              "James Nelson" <JIM-N@ipsc.com>, "Howard Hamilton"
<howard-h@ipsc.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Howard Hamilton’" <howard-h@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>
Date: 12/23/2003 8:08:05 AM
S%~bject: RE: 12-18-03 Telecon with Sal Farrara of ABT

Phil, or Howard,
Please let me know how you want the burners marked. There are only two
different burner configurations (CW and CCW) o To make it easier for the
installation crew, Howard suggested that we just mark the burner front
plate with "CW" and "CCW". However for your control system you may want
to mark the burner numbers on the front plate as well according to
information previously provided by Jerry Finlinson as follows:

FRONT SIDE = SOUTH
GROUPA GROUPB
E1 E2 E3 E4 E5 E6 8
A1 A2 A3 A4 A5 A6 7
F1 F2 F3 F4 F5 F6 6
B1 B2 B3 B4 B5 B6 5

LVL

BACK SIDE = NORTH
GROUPA GROUPB
D1 D2 D3 D4 D5 D6 8
HI H2 H3 H4 H5 H6 7
F1 F2 F3 F4 F5 F6 6
G1 G2 G3 G4 G5 G6 5

LVL

Do you want us to put the burner numbers on in the shop, or will you do
this in the field later? Please advise.
Sal

...... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Monday, December 22, 2003 3:36 PM
To: Phil Hailes
Cc: sal@advancedburner.com; Jerry Finlinson; James Nelson;
tsteed@teiservices.com
Subject: 12-18-03 Telecon with Sal Farrara of ABT

Called Sal on Thursday 12/18/03 and discussed the following:

i. Overall dimensions for the burners:

a. The overall shipping length of the burners will be 13’-6-1/2"

Note: This is from the front end of the burner to the end of the
bracket support for the damper drive.

b. The overall width of the burner proper is 6’-6-3/8".

Note: This is the diameter of the back plate.

c. The overall shipping width of the burners will be 7’-10-3/4".
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Note: This is the front support bracket for the burner. ABT will tack
weld this to the chevron supports that weld to the burner proper. The
bracket is used to stabilize the burner during shipping. It can be
easily removed as it is only tack welded if required to assist in the
rigging of the burner.

Note: because the dimension of the burners are large I called Tinker
Steed at TEI and requested to know if he had considered rigging of such
a large burner. Tinker advised that he had walked down a route and went
over same with Phil Hailes. Tinker is confident that the burners to the
rear wall can be rigged into position. Tinker feels that a fair amount
of preparation will be required including rigging and steel removal and
alterations.

I will get with Phil next week and walk down the proposed TEI route
with him to get a better feel for the access path to the rear wall
burners.

2. I asked Sal how many types of burners there would be.

a. Sal advised that there are two types of burners supplied for our
project clockwise (CW) and counterclockwise (CCW).

b. Each Burner would be marked CW or CCW and would be required to fit
into a position called out as CW or CCW on the ABT arrangement
drawings.

c. I asked if the burners would each have their own specific
identification number placed on the burners. Sal advised that he did not
know for sure but that CW and CCW would probably be the only
identification required to properly install the burners. Sal will get
back to Howard if ABT will be providing separate marks or identification
numbers for the burners.

Sal will provide clarification for identification numbers the week of
12/22/03.

3. I asked Sal how CW and CCW were determined.

a. Sal stated the direction of the spin of the fuel and air of the
burner as seen from standing directly behind the back plate of the
burner and looking toward the boiler interior was how CW and CCW were
determined.

b. This would apply to both the front wall burners and the rear wall
burners.

4. I asked Sal about ABT Support for this project.

a. A construction adviser is generally provided. He comes out just
prior to demolition and works with setting the new burners. He is
required for as long as it takes to work out any of the problems that
may arise and the customer is satisfied with the burner placement.
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b. A start-up adviser is brought on site just prior to bringing the
unit back on line.

c. The Construction Adviser and the Start-up Adviser can be the same
person or they can be two different people.

d. Sal advises that ABT has not decided who will be assigned these
positions

Note: James Nelson advises that an ABT technician will be on site with
the start of the outage (2/28/03) and will be on site thru completion
of the start-up.

5. I asked Sal if it was possible to lift the burners up on there end
if required to rigg into position.

a. Sal advised that two lugs could be welded almost anyplace on the
3/4" mild steel back plate to lift the burners.

b. Sal would advise against placing lugs on the front of the burners do
to the potential damage to all of the items sticking out from the front
plate (damper drives, spin vale controls, igniter sleeve etc.).

"’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, <tsteed@teiservices.com>
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From
To:
Date
Sub~ ec

"Salvatore Ferrara" <sal@advancedburner.com>
"Phil Hailes" <Phil-H@ipsc.com>
1/20/2004 2:25:26 PM
IPSC Contract 04-45606

Phil,

See attached document transmittal and associated drawings created in
either Solidworks or AutoCad. Howard Hamilton advised that he downloaded
the free solidworks "E-Drawing viewer" so that you can open the .edrw
drawings and print them. I am also mailing you 3 sets.

I’m sending this in 2 emails.

Regards,

Sal

CC:              "James Nelson" <JIM-N@ipsc.com>, "Howard Hamilton"
<howard-h@ipsc.com>
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ADVANCED BURNER TECHNOLOGIES
271 Route 202/206
P.O. Box 410
Pluckemin, New Jersey 07978
Phone: 908-470-0470; FAX: 908-470-0479

DRAWING TP~NSMITTAL

CONTRACT 04-45606    Burner Arrangement & Field Assembly

TO: Phil Hailes
FROM: Sal Ferrara

January 20, 2004

CODE
25
25
25
25
25
25

DRAWING NUMBER REV
03008-100-A01-FW 1
03008-100-A01-RW 1
03008-100-A00-D0 3
03008-100-A02-D0 -
03008-500-A02-D0 -
03008-500-A03-D0

DRAWING TITLE
IGS UNIT 2, GENERAL ARGM’T, FRONT WALL
IGS UNIT 2, GENERAL ARGM’T, REAR "WALL
IGS UNIT 2, GENERAL ARGM’T
IGS UNIT 2, FIELD ASSEMBLY
HORIZONTAL FUEL DISTRIBUTOR ASSEMBLY
EXISTING ELL MODS INSTALLATION OF VFD

NOTE: Enclosed for your information and use during field installation are the listed bumer
drawings.

Please advise should you have any questions on these drawings.

Note that the General Arrangement drawings were revised to incorporate IPSC comments
received based on previous issues.

CODE

1
2
3
4
5
6

FOR REVIEW
FOR ISSUE
FOR INFORMATION
FOR COMMENT
FOR MANUFACTURE
OTHER

N:\Current~ProjectsklGS03klGS03-04 Unit 2 Modified BurnerskH2klGS03-04 Unit 2 Burners\email and
Faxes\Sal FarrarakBuner Drawings 01-21-04klPSC 1-20-04.doc
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"Phil Hailes" <Phil-H@ipsc.com>
1/20/2004 2:29:09 PM
FW: IPSC Contract 04-45606

Here’s the 2nd email with rest of the drawings.

Sal

..... Original Message .....
From: Salvatore Ferrara [mailto:sal@advancedburner.com]
Sent: Tuesday, January 20, 2004 4:17 PM
To: Phil Hailes
Cc: James Nelson; Howard Hamilton (howard-h@ipsc.com)
Subject: IPSC Contract 04-45606

Phil,

See attached document transmittal and associated drawings created in
either Solidworks or AutoCad. Howard Hamilton advised that he downloaded
the free solidworks "E-Drawing viewer" so that you can open the .edrw
drawings and print them. I am also mailing you 3 sets.

I’m sending this in 2 emails.

Regards,

Sal

CC:              "Howard Hamilton" <howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>
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From:
To:
Date :
Subject :

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
3/2/2004 2:38:02 PM
Contract 04-45606, Windbox Perforated Plates

Howard,

Following perforated plate for installation in the burner windboxes, 4’
x i0’ sheets-ll gauge, have shipped from McNichols Co.:

27 sheets, 48% open area, from Chicago via CCX (800-755-2728), tracking
no. 949854813

24 sheets, 60% open area, from LA via FED-X (800-463-3339), tracking no.
715131165

The rest of the perforated plate, 50 sheets, 40% open area, will be
shipping tomorrow. I will provide you with the truck information then.

I am in the process of ordering the remaining material for installation
in the burner windboxes (qty 12, 4’ x 10’ sheets-ll gauge plate and
angles for stiffening). All windbox material is carbon steel. Drawings
showing locations of plate are currently being finalized and I will
forward them to you as soon as they are released to me.

Regards,

Sal

CC:              "James Nelson" <JIM-N@ipsc.com>, "Phil Hailes"
<Phil-H@ipsc.com>, "Tarkel Larson" <tarkel@advancedburner.com>
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From: "Salvatore Ferrara" <sal@advancedburner.com>
To: "’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’Howard Hamilton’"
<howard-h@ipsc.com>, "’James Nelson’" <JIM-N@ipsc.com>, "’Phil Hailes’"
<Phil-H@ipsc.com>
Date: 2/4/2004 8:41:52 AM
Subject: RE: RE: ABT burner pitot photos - AMC WO NO 50633

Jerry,
The tube joints are joined by silver brazing since the soldering process
has too low of a temperature rating for our purpose. Andy Chew has it
backwards in his response to you. Silver soldering is rated for a
working temperature in the 400 to 500°F range. Silver brazing is
typically rated upwards of II00°F working temperature range.
Concerning the appearance of the brazed joints, PCW did not clean all
the joints in which case you see some of the flux material used in the
brazing process. PCW has assured us that the joints are good and will
not leak.
Let me know if you have other questions.
Regards,
Sal
..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 8:17 PM
To: Howard Hamilton; James Nelson; Phil Hailes
Cc: sal@advancedburner.com
Subject: Fwd: RE: ABT burner pitot photos - AMC WO NO 50633

FYI,
Here’s Air Monitor’s response to the photos of the IBAM manifold

welding.
Hopefully, they did use silver solder, not brazing.
Sal, please advise.
Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Andy Chew <achew@airmonitor.com> 2/3/2004 4:34:23 PM >>>
Jerry,

Air Monitor agreed to ABT’s suggestion of using a sealing method other
than
Heliarc welding. Originally they mentioned brazing but we insisted on
silver solder because the temperature rating of the silver solder joint
is
much higher than that of brazing You should ask ABT about this but it
appears they did not clean the solder joints. They may be good joints
and
just not look very pretty. You want to make sure they are pressure
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tested
before going into service. When we modified the probes we only added
additional Total pressure sensor holes to the production manifolds.
Additional Static pressure sensor holes were determined to be not
necessary
as they did not improve the performance accuracy of the device. We
will be
providing an as built drawing which will include the pressure sensor
details. Again, I am expecting to have the final burner test report
anytime
now and I will forward to you then.

Regards,

Andrew Chew
Project Manager
Applications Engineering
Air Monitor Corporation
Tel.: 707-521-1709
Fax: 707-526-2825
Email: achew@airmonitor.com

..... Original Message .....
From: Jerry Finlinson [mailto:Jerry-F@ipsc.com]
Sent: Tuesday, February 03, 2004 2:31 PM
To: Andy Chew; Matt Maragos
Cc: khpquip@earthlink.net
Subject: Fwd: ABT burner pitot photos

I’m sending this again, since our email was down yesterday.
We do know that

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com

>>> Jerry Finlinson 2/2/2004 2:14:00 PM >>>
FYI,

We have received our first burner from ABT.
The Air Monitor pitot manifolds look nice, except for the welds.
The T’s are stainless, it seems preferable to have a nice weld rather
than the brazing.
I’m not sure it’s what you had in mind. Take a look at the enclosed
photos.

I’d like to know how you modified the pitots inside. I can see the
additional holes you drilled in front of the high pressure tube, but I
can’t see any additional holes on the side of the other tube. How
many
holes is it supposed to have?
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Are they drilled in the backside?    Please provide us a drawing of the
as built tubes in case we ever need to order another.

Thanks, Jerry

Jerry Finlinson, Engineer
Intermountain Power Service Corp
850 West Brush Wellman Rd
Delta, UT 84624
435-864-6466 fax 0776/6670
jerry-f@ipsc.com
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"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/9/2004 8:22:38 AM
RE: Leaking Pitot Tube Fittings

Howard,
We’re checking on the weld procedure and I’ll get back to you on that.
The shop will pressure test the remaining burners prior to shipping to
insure you’ll find no more leaks in the field.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Friday, February 06, 2004 5:05 PM
To: sal@advancedburner.com
Cc: Jerry Finlinson; James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Leaking Pitot Tube Fittings

All 16 ABT Burners received to date have been air tested. Of the 16
burners tested only 4 did not leak. There was a total of 31 leaking
connections found which is a failure rate of 8.9%

The attached Excel sheet calls out the location of each leading
connection. Note that 6:00, 11:00 and 2:00 refer to the location of the
Pitot tube connections standing outside of the front plate and looking
down toward the throat of the burner.

Please review and advise.

IPSC requests that all leaks be repaired by Heli-Arc. IPSC is working
with TIE to come up with a final procedure, but tentatively it would
read as follows:

i. Heat all fittings that have leaked until the silver brazing is soft
enough to remove the fitting that has been leaking from the tube it is
attached to. For a cross this would mean 4 connections would have to be
addressed.

2. Clean all of the silver braising material from the fitting and tube
and reinstall.

3. Run a nitrogen purge through the tubing while Heli-Arcing the
fitting to the tubing with 316E filler rod.

4. Perform an air test to verify the integrity of the welding.

The tubing is .5" OD, .162" wall and 316L stainless steel. The fittings
are 316 stainless steel.

"’Jerry Finlinson’" <Jerry-F@ipsc.com>, "’James Nelson’"
<JIM-N@ipsc.com>, "’Phil Hailes’" <Phil-H@ipsc.com>, <ssteede@teiservices.com>
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
2/6/2004 10:06:05 AM
RE: Gouge in Tubing to Pitot Tube

Howard,
We advised the shop to take better care and make sure the remaining
burners are checked to insure there aren’t any more gouges in tubes.
Heli-arc is how we would recommend fixing the gouge. You shouldn’t even
need a nitrogen purge with an experienced welder.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Wednesday, February 04, 2004 2:45 PM
To: sal@advancedburner.com
Cc: Jerry Finlinson; James Nelson; Phil Hailes; ssteede@teiservices.com
Subject: Gouge in Tubing to Pitot Tube

1/2" 316L stainless steel tubing to Pitot tube has a gouge that was done
during fabrication. The gouge appears to have been made with a grinder.

The gouge is deep and appears to be through the tube wall.

TEI advises that they can run a nitrogen purge through the tubing and
heli-arc the gouge.

Please review and advise.
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From:
To:
Date:
Subj ect :

"Salvatore Ferrara" <sal@advancedburner.com>
"’Howard Hamilton’" <howard-h@ipsc.com>
3/2/2004 7:47:57 AM
RE: Final Report on Burner Pitot Tube Leaks

Howard,
We don’t have quatro pro software. Please mail me the list.
Sal

..... Original Message .....
From: Howard Hamilton [mailto:howard-h@ipsc.com]
Sent: Monday, March 01, 2004 6:53 PM
To: sal@advancedburner.com
Subject: Fwd: Final Report on Burner Pitot Tube Leaks

The format is Quatro Pro.

>>> Howard Hamilton 3/1/2004 12:44:47 PM >>>
Attached is the final listing of all of the leaks.

IP7 032096



To :
Date :
Subject

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
2/12/2004 8:38:32 AM
FW: Brazing Procedure

Howard,

Click on the web site below for the brazing procedure PCW used.

Sal

...... Original Message .....
From: Tom Smith [mailto:tomsmith@pcwfab.com]
Sent: Thursday, February 12, 2004 10:02 AM
To: Sal Ferrara
Subject: Brazing Procedure

Sal, Here’s the link for J.W. Harris’ web page on brazing procedure.
We used these same guidlines in the brazing of the "IBAM" tubing and
fittings. Please let us know if there’s anything else you need.

Tom Smith     (PCW)

http://www.jwharris.com/jwref/procs/
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From:
To:
Date:
Subject:

"Salvatore Ferrara" <sal@advancedburner.com>
"Howard Hamilton" <howard-h@ipsc.com>
4/19/2004 7:26:08 AM
FW: IPSC Contract 04-45606

Howard,

Attached is the flow model schematics for SA duct turning vanes. We
still need to complete the details associated with supporting the vanes
in existing ducts however this should be sufficient for your use in
obtaining budget pricing on materials and installation.

Regards,

Sal

..... Original Message .....
From: Salvatore Ferrara [mailto:sal@advancedburner.com]
Sent: Monday, February 02, 2004 5:59 PM
To: Phil Hailes
Cc: James Nelson; Chuck Onaitis (chuck@advancedburner.com); Joel Vatsky
(joel@advancedburner.com)
Subject: IPSC Contract 04-45606

Phil,

Attached are two files. L-04-ABI-07 contains ASC’s letter and secondary
air duct flow profiles that compare the baseline case (existing duct
configuration) and design case (turning vane modifications). The other
file contains the detail schematics of the design case modifications
(duct turning vane additions).

The model shows that significant improvement in flow distribution can be
achieved in the existing Secondary air ducts and would be necessary to
evenly distribute air to each of the burner windboxes. Note that due to
the additional weight of the turning vanes, the ducts may require
additional supports and evaluation of the existing support system would
be necessary prior to implementing these changes. The SA duct support
system review and duct turning vane materials are not currently in ABT’s
scope however we can provide these if requested.

Our next step is to model the burner windbox to determine turning
vanes/baffles necessary to distribute flow equally between burners. ABT
will be supplying the turning vane/baffling, upon completion of the
modeling, for installation in the burner windboxes.
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Please review the attached and advise should you wish to discuss these
results in more detail.

Regards,

Sal
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Airflow Sciences Corporation
37501 Schoolcraft Road
Livonia, MI 48150-1009

Phone: 734-464-8900 x37
Fax: 734-464-5879

pharris@airflowsciences.com
www.airflowsciences.com

January 28, 2004

Joe Malone
Advanced Burner Technologies
271 Route 202/206
P.O. Box 410
Pluckemin, NJ 07978

RE: Schematics of Recommended Modifications in the Imerrnountain SA Ducts (ASC Document L-04-ABI-06)

Dear Mr. Malone:

The following figures show the layout and dimensions of modifications recommended in the Intermountain SA
ducts. Because of the symmetry of the SA ducts, only the east duct is shown, but the modifications should be
applied to both the east and west ducts.

The figures are divided into three parts--vanes in the region near the air heater, the larger vanes near the
windboxes, and the smaller vanes near the windboxes.

Vanes in the Air Heater Region

Figures 1-4 show tuming vanes and a wall to be added in the SA duct just downstream of the air heater. Four sets
of vanes/walls are recommended, all of which are shown in Figure 1 and listed below:

1) Two (2) horizontal turning vanes above the air heater exit
2) Two (2) vertical turning vanes in the SA duct comer
3)A diagonal wall in the SA duct comer.
4)A horizontal turning vane in the SA duct just downstream of the dampers

The horizontal turning vanes are dimensioned mostly in Figure 2. The upper, larger horizontal vane begins at the
split in the center of the duct above the air heaters and ends at the SA duct comer (where the vertical vanes
begin). The lower, smaller horizontal van extends past the SA duct comer, but only on the outside of the vertical
turning vanes, as can be seen in Figure 3.

The layout of the vertical turning vanes is shown in Figure 3. The diagonal wall is also shown in Figure 3. This
wall results in a wedge-shaped dead air region in the comer of the duct. The horizontal turning vane downstream
of the dampers is shown in Figures 3 and 4.

Airflow Sciences
Corporation

Page 1 of 2
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Advanced Burner Technologies - Intermountain SA & Windbox Models

Larger Vanes near Windboxes

January 28, 2004

The larger vanes near the windboxes are shown in an isometric view in Figure 5. The vanes/walls are:

1) A dividing wall downstream of the airfoils separating the north and south air paths
2)Two (2) horizontal turning vanes near the north windboxes
3)Two (2) horizontal turning vanes near the south windboxes

A plan view of the divider wall is shown in Figure 6. The purpose of this wall is to cleanly separate the air flow
paths to the north and south windboxes; otherwise a large amount of swirling and and dead zones occur in this
region. The path to the south windboxes is kept at 8’-9" wide in order to avoid pressure losses. A triangular fill is
needed at the top and bottom of the divider wall in order to completely seal off the two sides, as shown in Figure
6. A wall also splits the region going to the north windboxes so that a wedge-shaped dead zone is created.

The horizontal turning vanes are shown from the side in Figure 7 and from the top in Figure 8. Note that these
vanes are all 8’-9" wide, and the north vanes are located on only one side of the divider wall.

Smaller Vanes near Windboxes

The smaller vanes near the windboxes are shown in an isometric view in Figure 9; a close-up of the top two
windboxes on the south side are shown in Figure 10. These smaller vanes consist of:

1) A straightening grid at the entrance to each windbox duct except North Level 3
2) Turning vanes at the entrances to North and South Levels 2 and 3

The layout of the straightening grid is shown in Figure 11. The duct openings are 7’-6" wide by 10’ high. This is
divided into 4 equal parts horizontally and 5 equal parts vertically. The grid begins at the comer of the openings
and extends 18" into each duct. The grid plates extend out into the fillet region, best seen in Figures 10 and 12.

Figure 12 shows the turning vane for the South side Levels 2 and 3, along with the straightening grid. Figure 13
shows the turning vane for the North side Level 2, along with the straightening grid. And Figure 14 shows the
turning vane for the North side Level 3. All of these vanes are 10’ high and aligned vertically with the duct
openings.

Please let me know if you have any questions or if any clarifications are needed.

Sincerely,

Paul Harris, Ph.D.
Project Engineer

Airflow Sciences
Corporation

Page 2 of 2
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Advanced Burner Technologies - Intermountain SA & Windbox Models January 28, 2004

SA Duct Vane Schematics
Air Heater Region - Isometric View

Airflow Sciences
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Figure 2
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Advanced Burner Technologies - Intermountain SA & Windbox Models January 28, 2004

SA Duct Vane Schematics
Air Heater Region - Top View
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Advanced Burner Technologies - Intermountain SA & Windbox Models

SA Duct Vane Schematics
Air Heater Region - End View

January 28, 2004
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Advanced Burner Technologies - Intermountain SA & Windbox Models January 28, 2004

SA Duct Vane Schematics
Larger Vanes near Windboxes - Isometric View
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Advanced Burner Technologies - Intermountain SA & Windbox Models

SA Duct Vane Schematics
Divider Wall - Top View

January28, 2004
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Advanced Burner Technologies - Intermountain SA & Windbox Models Januar~ 28, 2004

SA Duct Vane Schematics
Smaller Turning Vanes - Isometric View
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Advanced Burner Technologies - Intermountain SA & Windbox Models January 28, 2004

SA Duct Vane Schematics
Straightening Grid - End View
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Advanced Burner Technologies - Intermountain SA & Windbox Models January 28, 2004

SA Duct Vane Schematics
Turning Vane for South Levels 2, 3 - Top View
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Advanced Burner Technologies - Intermountain SA & Windbox Models January 28, 2004

SA Duct Vane Schematics
Turning Vane for North Level 2 - Top View
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Frown
To:
Date
Subj ect

"Salvatore Ferrara" <sal@advancedburner.com>
"Phil Hailes" <Phil-H@ipsc.com>
2/18/2004 3:33:27 PM
IPSC Contract 04-45606

Phil,

See attached document transmittal and associated revised drawings. I am
also sending the hard copies by mail.

Sal

CC:              "Howard Hamilton" <howard-h@ipsc.com>, "James Nelson"
<JIM-N@ipsc.com>
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Contract No. 03-45606

CONTRACT AGREEMENT

THIS CONTRACT AGREEMENT, entered into this 22nd day of December, 2003, between the
INTERMOUNTAIN POWER SERVICE CORPORATION (IPSC), a nonprofit organization under
contract to the Intermountain Power Agency (IPA), a political subdivision of the state of Utah,
organized and existing under the Interlocal Co-Operation Act, Title 11, Chapter 13, Utah Code
Annotated 1953, as amended, and TEl Construction Services, Inc., a Corporation, with its
principal office in Mobile, AL, hereinafter called the (Contractor),

WHEREAS, IPSC has prepared specifications and other Contract Documents for Unit 2 Low
NOx Burners, as detailed in the Contract Documents (the Work), and has requested proposals
from bidders to perform the Work;

WHEREAS, Contractor has submitted to IPSC a Proposal in accordance with the terms of this
Contract Agreement; and

WHEREAS, IPSC has determined and declared Contractor to be the lowest and best, regular
responsible bidder for the said Work, subject to execution of this Contract Agreement;

AGREEMENTS: In consideration of the compensation to be paid to Contractor, and of the
mutual terms and conditions contained herein, IPSC for itself and its successors, and
Contractor for itself and its permitted successors and assigns, hereby agree as follows:

ARTICLE I: Contractor shall perform in accordance with the provisions of this Contract
Agreement, including the "Contract Documents" identified in Article III hereof.

ARTICLE I1: Contractor will be paid for its performance under this Contract Agreement in
accordance with the provisions of the Contract Documents, including those provisions in the
Article entitled "Limitation of Liability; Responsible Party" in Part E, Division El, General
Conditions.
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Contract No. 03-45606

ARTICLE II1: The term "Contract Documents" means and includes all of the following:

PART DIV TITLE

A A1 Notice Inviting Proposals

B B1

B2

Instructions to Bidder

Supplementary Instructions to Bidders

C

C1

C1

Cl

C2

Bidding Documents

Bidder’s Bond

Proposal

Labor, Material, and Performance Bond

Proposal Schedule

D D1 Contract Documents Description

E E1

E2

General Conditions

Additional General Conditions

F1

F2

Detailed Specifications

Special Conditions

Detailed Requirements

The foregoing Contract Documents, and the documents identified in Part D "Contract
Documents Description," are an integral part of this Contract Agreement and are hereby
incorporated as part of this Contract Agreement as if fully restated herein. The above listed
Contract Documents shall prevail over other information submitted with Contractor’s Proposal.

ARTICLE IV: This Contract Agreement, including the Contract Documents, constitutes the
entire Agreement of the parties hereto with respect to the Work and other subjects addressed
herein, and supersedes all prior oral communications or written documents.

2
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Contract No. 03-45606

WHEREFORE, IPSC and Contractor execute this Contract A.qreement as of the date stated in
the first introductory para.qraph.

INTERMOUNTAIN POWER SERVICE CORPORATION
850 West Brush Wellman Road
Delta, UT 84624-9546

By
George W. Cross
President and Chief Operations Officer

Date

TEl Construction Services, Inc.
7870 Schilinger Park West
Mobile, AL 36608

By:

Title:

Date

3
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A

DIV

A1

TABLE OF CONTENTS

SPECIFICATIONS

TITLE

Notice Inviting Proposals

PAGE NUMBER

A1-1

B

C

D

B1

B2

Cl

Cl

Cl

C2

D1

Instructions to Bidders

Supplementary Instructions to Bidders

Bidding Documents

Bidder’s Bond

Proposal

Labor, Material, and Performance Bond

Proposal Schedule

Contract Documents Description

B1-1 thru B1-2

B2-1 thru B2-4

C1-1

C1-2

C1-3 thru C1-4

C2-1 thru C2-2

D1-1

E E1

E2

General Conditions

Additional General Conditions

E1-1 thru E1-8

E2-1 thru E2-3

F

F1

F2

Detailed Specifications

Special Conditions

Detailed Requirements

F1-1 thru F1-6

F2-1 thru F2-6
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PART A- DIVISION A1

NOTICE INVITING PROPOSALS

The Intermountain Power Service Corporation (IPSC) invites sealed bids for installation of Unit
2 Low NOx Burners in accordance with Specifications 45606, available in the Purchasing
Section, Intermountain Power Service Corporation, 850 West Brush Wellman Road, Delta, UT
84624-9546.

Proposals shall be submitted on IPSC’s bidding forms. All Proposals shall be filed with the
Buyer at the above address on or before December 1, 2003.

Each Proposal shall be accompanied by a certified or cashier’s check payable to Intermountain
Power Aqency (IPA), or a Surety Bond payable to IPA, IPSC, and the City of Los Angeles
Department of Water and Power (LADWP) in the amount of 10 percent of the aggregate sum of
the Proposal as a guarantee that the bidder shall execute the proposed Contract Agreement if
awarded.

Proposals shall be subject to acceptance within, and irrevocable for, a period of ninety (90)
calendar days after date of bid opening.

IPSC reserves the right to reject any and all Proposals.

The successful bidder shall furnish a Performance Bond equal to 10 percent of the estimated
Contract amount, and shall keep the Performance Bond in place at all times thereafter until all
obligations under the Contract have been discharged.

In the performance of any contract awarded, the bidder shall not discriminate in employment
practices against any employee or applicant for employment because of race, religion, national
origin, ancestry, sex, age, or physical disability.

Dated:
Nancy Bennett, C.P.M., Senior Buyer
Intermountain Power Service Corporation

A1-1
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PART B - DIVISION B1

INSTRUCTIONS TO BIDDERS

Form, Si.qnature, and Delivery of the Proposals: The bidder’s Proposal shall be made
on the yellow copy of the Bidding Documents. The Specifications printed on white paper
shall be retained by the bidder.

The bidder’s name, address, and the date shall be stated in the Proposal. The Proposal
shall be signed by the person authorized to bind the bidder.

The Proposal shall be enclosed in a sealed envelope, plainly marked in the upper left-
hand corner with the name and address of the bidder. The envelope shall bear the
words "Proposal for," followed by the Specification Number, the title of the
Specifications, and the date and hour of bid opening.

If the Proposal is mailed, it shall be addressed as follows:

Purchasing Section
Intermountain Power Service Corporation
850 West Brush Wellman Road
Delta, UT 84624-9546

If the Proposal is sent by messenger, it shall be delivered to the Administration Building,
Intermountain Power Service Corporation, 850 West Brush Wellman Road, Delta, Utah.

Interpretations and Addenda: Should a bidder find discrepancies or omissions in the
plans, specifications, or other documents, or should there be doubt as to their true
meaning, the bidder shall submit to the Buyer a written request for an interpretation or
clarification thereof. A request for addenda, interpretation, or clarification shall be
delivered to the Buyer marked "Request for Interpretation" and must be received by the
Buyer in time to permit a reasonable response before the date of opening bids. Any
interpretation of, or change in the documents will be made only by addendum issued to
each person to whom Specifications have been issued and will become a part of any
contract awarded. IPSC will not be responsible for or bound by any other explanations
or interpretations.

Correspondence: All inquiries or correspondence to IPSC prior to award of Contract
shall be addressed to the Buyer.

Changes or Alternatives: The bidder shall not change any wording in the documents.
Any explanations or alternatives offered shall be submitted in a letter attached to the
front of the Bidding Documents. Alternatives which do not substantially comply with
IPSC’s Specifications cannot be considered. Language of negation or limitation of any

B1-1
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DIVISION B1 INSTRUCTIONS TO BIDDERS

10.

11.

12.

13.

rights, remedies, or warranties provided by law will not be considered part of the
Proposal. Bids offered subject to conditions or limitations may be rejected.

Specified Materials or Equivalent: Whenever any particular material or process is
specified by a patent or proprietary name, by a trade or brand name, of a manufacturer,
such wording is used for the purpose of describing the material or process, fixing the
standard of quality required, and shall be deemed to be followed by the words "or
equivalent." The bidder may offer any material or process which shall be the equivalent
of that so specified, but the bidder must identify the equivalent offered.

Lanquaqe: Everything submitted by the bidder shall be written in the English language.

Sales or Use Taxes: Prices quoted by the bidder shall not include any applicable sales
or use taxes or Federal Excise Taxes.

Duties: Prices quoted by the bidder shall include all applicable duties.

Award of Contract: Any award of Contract will be made to the lowest and best, regular
responsible bidder. The determination as to which is the lowest and best, regular
responsible bidder may be made on the basis of the lowest ultimate cost of the
materials, services, equipment, or other Work in place and use. The right is reserved to
reject any or all Proposals.

Within thirty (30) calendar days after the date of award of Contract, the successful
bidder shall sign the Contract supplied by IPSC. The Contract will be effective upon
execution by IPSC. Award of Contract is subject to execution of IPSC’s form of Contract
Agreement and other Contract Documents.

Comparison of Bids: Bid comparison will be based on the lowest ultimate cost and the
Contractor’s experience in similar jobs.

Bidder’s Bond: The Proposal shall be accompanied by a certified check or a cashier’s
check issued by a responsible bank, payable in the state of Utah to the order of
Intermountain Power Aqency, in the amount of 10 percent of the aggregate sum of the
Proposal. A surety bond payable to IPA, IPSC, and LADWP in a like amount will be
accepted in lieu of a check.

Performance Bond: Within thirty (30) calendar days after date of award of Contract, the
successful bidder shall furnish a Performance Bond, payable to IPA, IPSC, and LADWP
equal to 10 percent of the estimated amount of the Contract.

Calculation of the Bonds: The estimated amount of the Proposal for the Bidder’s Bond,
or of the Contract for the Performance Bond, will be considered to be the price quoted
by the bidder in the Proposal Schedule.

B1-2
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DIVISION B1 INSTRUCTIONS TO BIDDERS

PART B-DIVISION B2

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

Required Delivery and Installation Schedule: The Unit 2 outage is currently scheduled
to begin Saturday, February 28, 2004. The target completion date for returning all
systems to IPSC Operations control is Wednesday, March 24, 2004. Each bidder shall
prepare and provide, with each bid package, a proposed installation plan showing
project progress on a daily basis beginning with initial equipment delivery and ending
with job site clean up and exit.

Co

All bidders shall provide a guaranteed installation schedule as part of the
proposed installation plan submitted with each bid package.

The proposed installation plan shall be developed to ensure completion of all
Work inside the boiler within a maximum of twenty-six (26) days.

Work not requiring the unit to be off-line, such as mobilization, staging, boiler
enclosure structural access work, demobilization, etc., shall be clearly identified
on the proposed installation plan and can be coordinated outside this outage
window, with approval from the IPSC Contract Administrator. Mobilization into
the burner levels of the boiler enclosure, as well as material and equipment
access and removal will require careful coordination due to the volume of work
ongoing throughout the boiler. Crane access will require close coordination.

The bidders shall provide a schedule of costs associated with an IPSC
scheduled delay of the outage start date in one (1) week increments up to one
(1) month. These costs shall be based on notification from IPSC one (1) month
prior to the scheduled outage start dates. A second schedule of costs shall be
based on notification from IPSC one (1) week prior to the scheduled outage start
dates.

Unless otherwise noted in these Specifications, IPSC facilities and equipment
shall not be used in support of this Work. To prevent delays, caused by
equipment breakdown, Contractor shall provide spare tools and equipment at
IPP job site in reasonable quantities in anticipation of equipment failures.

The proposed installation plan, submitted with the bid package, shall be the
basis for development of the approved installation plan forming a part of the
eventual Contract governing this Work. The approved installation plan shall be
used as the basis for instituting mid-outage resource corrections and for
calculating any liquidated damage charges associated with completion of the
Scope of Work.

B2-1
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DIVISION B2

g o

DETAILED INFORMATION FOR PROPOSED INSTALLATION PLAN

Equipment and Material Delivery

Equipment Mobilization and Assembly

Manpower Loading Throughout Contract

Windbox Access Provisions Complete

Burner Removal By Row

Interface Modifications Complete (If Any)

Burners in Position

Burners Welded Out

Burner Flow and Temperature Instrumentation Complete

Windbox Restoration Complete

External Instrumentation Boxes Mounted and Tubed

Windbox Insulation Complete

Material and Equipment Removed From Boiler and Stowed

Area Cleaned and Restored

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

The proposed installation plan shall include detailed information regarding each
task within the Contract Scope of Work, including:

The proposed installation plan, to be included as part of the submitted bid, shall
include estimates of all required on-site services, with clear identification of each
request for service to be provided by IPSC. The estimates shall include power
service requirements for running all electrical equipment and compressed air
requirements. Authorization for connection to and use of requested power,
compressed air, or other on-site services must be coordinated and approved by
the IPSC Contract Administrator.

At least two (2) months prior to mobilization to IPP plant site, Contractor shall
provide a detailed material "laydown plan" for coordination of a[ea utilization and
access. The laydown plan shall address staging and temporary storage
requirements for all associated materials and equipment in order to minimize
interference with ongoing plant operations and outage Work.

This laydown plan shall be submitted to and approved by the IPSC Contract
Administrator prior to receiving any Contract materials, equipment, or craft
personnel on site for the outage Work.

B2-2
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

Applicable Codes and Standards: The Work performed within these Specifications shall
adhere to the applicable portions of the latest published revision of the following codes
and standards:

=

CODES AND STANDARDS

ASME - American Society of Mechanical Engineers

NBIC- National Board Inspection Code

AWS - American Welding Society

OSHA - Occupational Safety and Health Administration

ASNT - American Society for Nondestructive Testing

Contractor’s Utah Jurisdiction Approved R Stamp Program

Safety: Contractor shall be responsible to provide and manage an acceptable safety
program.

ao Contractor shall provide a full-time safety representative. The safety
representative shall act as the point of contact for all safety-related issues and
may be assigned additional duties.

Contractor shall provide copies of written safety policies/plans to the IPSC
Contract Administrator one (1) month prior to beginning Work, including, but not
limited to, Respiratory Protection, Confined Space, and Hazardous
Communications.

Prior to flame cutting or welding in any location, Contractor shall first obtain a Hot
Work Permit. The permit will be coordinated by the IPSC Contract Administrator
or designee. The permit lists mandatory safety precautions, which shall be taken
before, during, and after hot work.

Contractor shall ensure its employees perform Work in accordance with all
applicable federal, state, and local safety and health regulations. The IPSC
Safety Section personnel will periodically monitor the Work site. If violations are
noted, the violations will be reported to Contractor’s on-site supervisor and the
IPSC Contract Administrator for appropriate action.

B2-3
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

Documentation: Nine (9) copies of all hard-copy documentation shall be supplied for all
equipment supplied under the Contract. Where possible, electronic documentation may
be provided, in addition to or in lieu of, hard-copy documentation. Electronic documents
shall be text .pdf, picture .jpg, or vector .dwg files.

Documentation provided by Contractor shall include, but not be limited to, the following
as applicable:

DOCUMI=NTATION

Equipment Description

Dimensional Drawings

Installation Instructions

Operating Instructions

Maintenance and Trouble-Shooting Guidelines

Parts List and Bill of Materials

Recommended Spare Parts
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

PART C - DIVISION C1

BIDDING DOCUMENTS

BIDDER’S BOND

(Not necessary when certified or cashier’s check accompanies bid. See below*.)

SURETY BOND

We, the undersigned Principal and Surety, acknowledge ourselves jointly and severally bound
to Intermountain Power Agency (IPA) and Intermountain Power Service Corporation (IPSC) of
the state of Utah, and the City of Los Angeles Department of Water and Power (LADWP), in
the sum of         Dollars ($.         ), to be paid to IPA if the attached Proposal shall be
accepted and the proposed Contract awarded to said bidder, and said bidder shall fail to
execute the Contract and bond for the faithful performance thereof; otherwise this obligation to
be void.

Dated: ,20__

Firm Name:

By:
(Signature)**

(Surety):

By:
(Signature)

*When bidder is submitting a check in lieu of a bond, the check must be made payable to
Intermountain Power A.qency, must either be certified by a responsible bank or be a cashier’s
check issued by a responsible bank, and must be payable in the state of Utah.

If check is submitted herewith, state check number and amount $.

**See Form, Si.qnature, and Delivery of the Proposals, Division B1

NOTE: All signatures above must be written in ink.
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

PROPOSAL

The undersigned hereby proposes to furnish and deliver manpower and material to the
Intermountain Power Service Corporation for Installation of Low NOx burners and ancillary
hardware in Unit 2 in accordance with Specifications 45606.

The undersigned agrees, upon the acceptance of this Proposal, (a) to execute IPSC’s form of
Contract (including the Contract Agreement and other Contract Documents identified in said
Specifications) for furnishing and delivering the items and services embraced in the accepted
Proposal, (b) to perform its obligations under the Contract at the prices stated in the
accompanying Proposal Schedule, and (c) to furnish a Performance Bond conditioned upon the
faithful performance of the Contract.

The undersigned furthermore agrees that, in case of failure to execute such Contract
Agreement and provide the necessary Performance Bond, the check or Bidder’s Bond
accompanying this Proposal, and the monies payable thereon, shall be forfeited to and remain
the property of Intermountain Power Agency.

The undersigned declares under penalty of perjury that this Proposal is genuine, is not a sham
or collusive, and is not made in the interest or in behalf of any person or entity not herein
named. The undersigned further declares under penalty of perjury that the bidder has not
directly or indirectly induced or solicited any other bidder to submit a sham bid, or any other
person, firm, or corporation to refrain from bidding. The undersigned also declares under
penalty of perjury that the bidder has not in any manner sought by collusion to secure for itself
an advantage over any other bidder.

I declare under penalty of perjury under the laws of the state of Utah that the foregoing is true
and correct.

Date: ,20

Bidder:

Address:

Signed By:
(Authorized Signature)

Print Name:

Title:

C1-2
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Spec. 45606

Contract No.

Bond No.
LABOR, MATERIAL, AND PERFORMANCE BOND

Know all persons by these presents, that

(Insert Contractor’s name and address or legal title.)

as Principal, hereinafter called Contractor, and

as Surety, hereinafter called Surety, are held and firmly bound unto Intermountain
Power Agency, Intermountain Power Service Corporation, hereinafter called IPSC, and
the City of Los Angeles Department of Water and Power, as Obligees, in the amount of

Dollars ($ .) for the payment whereof Contractor and Surety
bind themselves, their heirs, executors, administrators, successors and assigns, jointly
and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated ,20.~, entered into
a Contract Agreement with IPSC for in accordance
with Contract No.         which Contract is attached hereto and by reference made
a part hereof, and is hereinafter referred to as the Contract.

NOW, THEREFORE,

THE CONDITION OF THIS OBLIGATION is such that, if Contractor shall promptly and
faithfully perform said Contract, and shall promptly make payment to all claimants for
labor and material used or supplied for use in the performance of the Contract, then this
obligation shall be null and void; otherwise, it shall remain in full force and effect.

Whenever Contractor shall be, and declared by IPSC to be, in default under the
Contract, IPSC having performed IPSC’s obligations thereunder, the Surety may
promptly remedy the default, or shall promptly:

a. Complete the Contract in accordance with its terms and conditions, or

Obtain a bid or bids for submission to IPSC for completing the Contract in
accordance with its terms and conditions, and upon determination by IPSC and
Surety of the lowest and best, regular responsible bidder acceptable to IPSC,
arrange for a Contract between such bidder and IPSC, and make available as
work progresses (even though there should be a default or a succession of
defaults under the Contract or Contracts of Completion arranged under this
paragraph) sufficient funds to pay the cost of completion less the balance of the
Contract price, but not exceeding the amount of the Bond. The term "Balance of
the Contract price," as used in this paragraph, shall mean the total amount
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Spec. 45606
payable to Contractor under the Contract and any amendments thereto, less the
amount previously paid to Contractor.

Upon failure of Contractor to timely pay laborers and material men, Surety agrees to
discharge such obligation in an amount not exceeding the sum set forth above and also,
in case suit is brought upon this Bond, a reasonable attorney’s fee to be fixed by the
court. This Bond shall inure to the benefit of any and all persons named in Title 14,
Chapter 2, Utah Code, as amended, so as to give a right of action to such persons or
their assigns in any suit brought upon this Bond.

No right of action shall accrue on this Bond to or for the use of any person or
corporation other than named herein, or the heirs, executors, administrators, or
successors and assigns of the Obligees, except as provided by statutory or regulatory
provisions relating to Contractor’s bonds upon public and private contracts, the
provisions of which are made a part hereof as a supplemental description of Surety’s
obligations herein.

Surety hereby waives notice of any change orders or extensions of time made by IPSC
in accordance with the terms of the Contract.

SIGNED AND SEALED this day of A.D. 20

In the presence of:
(Principal)

(Seal)

(Witness) (Title)

(Seal) (Surety)

(Witness) (Title)

C1-4

IP7 032203



PART C- DIVISION C2
Spec. 45606

BIDDING DOCUMENTS - PROPOSAL SCHEDULE

Proposal is hereby made to furnish and deliver to IPSC manpower and material as required for
Installation of Low NOx burners and ancillary hardware in Unit 2 F.O.B. Intermountain
Power Service Corporation, 850 West Brush Wellman Road, Delta, UT, in accordance with
Specifications 45606, the following:

1. Bid Submittal: Each bidder shall include the following information with their bid:

a. Approximate engineering, material manufacturing, and delivery schedule.

b. Proposed installation plan (see Division F2, Article 4).

Co Proposed subcontractor list (including contacts, references, and telephone
numbers.) All subcontractors shall be approved by the Contract Administrator
prior to mobilization.

A required access plan showing location and extent of all required scaffolding in
the event IPSC elects to provide all required scaffolding.

Payment Schedule:
Contractor shall be compensated for completion of the specified work scope in the
following manner:

Milestone Contract Percentaqe (Dollars) Payment
I. Material Staging Complete: 10% ($161,680)
This includes all forty-eight (48) burners.
Staging locations are to be pre-approved by IPSC.

I1. Burner Installation Complete:
This includes completion of all burner
and ancillary hardware installation to the
point of full operability. This includes satisfactory
functional checks of burners, burner registers,
scanners, ignitors, dampers, valves, etc.

80% ($1,293,440)

II1. Contract Retention:
Final 10% to be paid after 4 weeks of burner
system operation without installation
related concerns. This milestone includes
completion of all remaining miscellaneous
installation items, such as insulation and lagging,
work and storage area clean-up, demobilization, etc.

10% ($161,680)

Total of Contract Payments ...........................................................$1,616,800.
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Spec. 45606

All Time and Materials (T&M) work is to be billed as follows:

Nan~t~,se insert the applicableT&M rates,here

Second Unit Award Option: In the event that the work on the first unit is determined, in
the opinion of the IPSC Contract Administrator, to be substandard, IPSC reserves the
right to award any portion of or all of the work on the second unit to a contractor other
than TEl Construction Services, Inc. The criteria for determination of substandard
performance will essentially be the provisions identified within this Contract covering
work quality, planning, organization, timeliness, and safety.

Taxes: The foregoing quoted prices are exclusive of all applicable sales and use taxes.

Form of Business Orqanization: The bidder shall state below the form of its business
organization. Bidder is a Corporation, organized under the laws of the state of
Massachusetts. (Corporation, Partnership, Limited Partnership, Individual)

If a partnership, the bidder shall state below the names of the partners. If a corporation, the
bidder shall state below the names of the president and of the secretary.

Person to Contact:

Name:

Address:

(If different, the address of bidder’s chief executive office is:)

Should IPSC desire information concerning this Proposal, please contact:

Telephone No:
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Spec. 45606

PART D - DIVISION D1

CONTRACT DOCUMENTS DESCRIPTION

The Contract Agreement, together with the documents listed in Article III thereof, the reference
Specifications, any other documents listed below, and such of Contractor’s Proposal documents
as are expressly agreed to by IPSC shall constitute the Contract (Contract). Said Documents
are complementary and require complete and finished Work. Anything shown or required of
Contractor in any one or more of said documents shall be as binding as if contained in all of
said documents. Contractor shall not be allowed to take advantage of any error, discrepancy,
omission, or ambiguity in any document, but shall immediately report to the Chief Operations
Officer, in writing, any such matter discovered. The Chief Operations Officer will then decide or
correct the same and the decision will be final.
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Spec. 45606

PART E - DIVISION E1

GENERAL CONDITIONS

Definitions: The following words shall have the following meanings:

a. Bidder: The person, firm, or corporation adopting and submitting a Proposal
under these Specifications.

bo Buyer: The Purchasing Agent for IPSC.

Chief Operations Officer: The President and Chief Operations Officer of IPSC,
or other representatives designated by the President and Chief Operations
Officer acting within the limits of their authority.

Contract Administrator: The IPSC employee designated by the Chief Operations
Officer with primary responsibility for administration of the Contract, or other
representatives designated by the Contract Administrator acting within the limits
of their authority.

e. Contractor: The person, firm, or corporation to whom the Contract is awarded.

go

Directed, Required, Approved, etc.: The words directed, required, approved,
permitted, ordered, designated, prescribed, instructed, acceptable, accepted,
satisfactory, or similar words shall refer to actions, expressions, and prerogatives
of the Contract Administrator unless otherwise expressly stated.

Gallon: Liquid volume of 231 cubic inches at 60 degrees Fahrenheit.

IGS: Intermountain Generating Station located at 850 West Brush Wellman
Road, Delta Utah 84624.

IPA: Intermountain Power Agency, the owner of Intermountain Power Project,
and a political subdivision of the state of Utah, organized and existing under the
Interlocal Co-operation Act, Title 11, Chapter 13, Utah Code Annotated 1953, as
amended.

jo IP._.EP: Intermountain Power Project, consisting of Intermountain Generating
Station, Intermountain Railcar, Intermountain Converter Station, Adelanto
Converter Station, Intermountain AC Switchyard and associated transmission
lines, microwave stations, and support facilities.

ko IPSC: Intermountain Power Service Corporation, a nonprofit corporation,
furnishing personnel to support the Operating Agent in the performance of
operation and maintenance.
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DIVISION E1

Spec. 45606

GENERAL CONDITIONS

Operating Agent, or LADWP: The City of Los Angeles Department of Water and
Power which is responsible for operation and maintenance for IPP.

Reference Specifications: Those bulletins, standards, rules, methods of analysis
or tests, codes, and specifications of other agencies, engineering societies, or
industrial associations referred to in these Specifications. These refer to the
latest edition, including amendments published and in effect at the date of the
Invitation for Proposal, unless specifically referred to by edition, volume, or date.
Unless the context otherwise requires, Reference Specifications also include all
amendments published or adopted after the date of the Invitation for Proposal.

Subcontractor: A person, firm, or corporation, other than Contractor and
employees thereof, who supplies labor, materials, or services, for a portion of the
Work to be performed by Contractor under this Contract.

o. Ton: The short ton of 2000 pounds (Ibs).

Work: The materials, services, equipment, and other performance identified in
these Specifications and other Contract Documents to be provided by
Contractor.

Materials and Work: All Work shall comply with these Specifications. All materials used
or supplied, and all equipment furnished, shall be new and unused; however, this
requirement shall not preclude the use of recycled materials in the manufacturing
processes. All Work shall be done by qualified workers in a thorough and workmanlike
manner that would pass without objection in both Contractor’s trade and IPA’s and
IPSC’s industry. Materials, equipment, workmanship, and other Work not definitely
specified, but incidental to and necessary for the Work, shall conform to the best
commercial practice for the type of Work in question and be of a quality that passes
without objection in Contractor’s trade and IPA’s and IPSC’s industry.

Nondiscrimination: The applicable provisions of Executive Order No. 11246 of
September 24, 1965, and Bureau of Land Management regulations, and all other
applicable governmental regulations pertaining to nondiscrimination in employment in
the performance of contracts, are incorporated herein by reference, and made a part
hereof as if they were fully set forth herein. During the performance of this Contract,
Contractor shall not discriminate in its employment practices against any employee or
applicant for employment because of the employee’s or applicant’s race, religion,
national origin, ancestry, sex, age, or physical disability. All subcontracts awarded
under or pursuant to this Contract shall contain a like nondiscrimination provision.

Governing Law; Venue: This Contract shall be governed by the substantive laws of the
state of Utah, regardless of any rules on conflicts of laws or choice of law that would
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DIVISION E1

Spec. 45606

GENERAL CONDITIONS

=

o

otherwise cause a court to apply the laws of any other state or jurisdiction. Any action,
in law or in equity, concerning any alleged breach of or interpretation of this Contract, or
concerning any tort in relation to this Contract or incidental to performance under this
Contract, shall be filed only in the state or federal courts located in the state of Utah.

Patents and Intellectual Property: Contractor shall fully indemnify and, at the election of
IPA, defend IPA, IPSC, and the Operating Agent against any and all liability,
whatsoever, by reason of any alleged infringement of any intellectual property rights
(including, but not limited to, patents, copyrights, trademarks, or trade secrets) on any
article, process, method, or application used in any designs, plans, or specifications
provided under this Contract, or by reason of Contractor’s manner of performance under
this Contract, or by reason of use by IPA, IPSC, or the Operating Agent of any article,
process, or material specified by Contractor. This indemnification shall not apply to
designs or materials furnished to Contractor by Purchaser.

Engineering drawings, documents, specifications, calculations, and data that Contractor
prepares as part of the Work (collectively Drawings) shall be delivered to IPSC and
become the property of IPSC at the conclusion of the Work. IPSC shall be entitled to
use said Drawings and the information contained therein for the construction,
operations, maintenance, repair and/or alternation of IPP facilities.

Contractor’s Address and Leqal Service: The address given in the Proposal shall be
considered the legal address of Contractor and shall be changed only by advance
written notice to IPSC. Contractor shall supply an address to which certified mail can be
delivered. The delivery of any communication to Contractor personally, or delivery to
such address, or the depositing in the United States Mail, registered or certified with
postage prepaid addressed to Contractor at such address, shall constitute a legal
service thereof.

Assi.qnment of Contract Prohibited: Contractor shall not assign or otherwise attempt to
dispose of this Contract, or any rights hereunder, or of any monies due or to become
due hereunder, unless authorized by the prior written consent of the Chief Operations
Officer. This Contract, and Contractor’s rights hereunder (including rights of collection)
are nonassignable without the Chief Operations Officer’s prior written consent. No right
or claim can be asserted against IPA, IPSC, or the Operating Agent, in law or equity, by
any person, by reason of any assignment or disposition unless so authorized.

If Contractor, without such prior written consent, purports to assign or dispose of this
Contract, or any right or interest hereunder, IPSC may at its option terminate this
Contract. Such termination shall relieve and discharge IPA, IPSC, and the Operating
Agent from any and all liability, duties, and obligations to Contractor, and to any
assignee or transferee thereof.

Quality Assurance: IPSC has the right to subject any or all materials, services,
equipment, or other Work furnished and delivered under this Contract to rigorous
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DIVISION E1

Spec. 45606

GENERAL CONDITIONS

inspection and testing. (Unless otherwise specifically provided in this Contract with
respect to specific materials, services, equipment, or other Work, IPSC has no duty to
inspect, test, or specifically accept.) Before offering any materials, services, equipment,
or other Work for inspection, testing, delivery, or acceptance, Contractor shall eliminate
all items or portions which are defective or do not meet the requirements of these
Specifications. If any items or portions are found not to meet the requirements of these
Specifications, the lot, or any faulty portion thereof, may be rejected. Only the Contract
Administrator may accept any materials, services, equipment, or other Work as
complying with these Specifications on behalf of IPSC.

IPSC may inspect and reject materials, services, equipment, or other Work tendered or
purchased under this Contract at any reasonable location IPSC may choose (including,
but not limited to, points of origin, while in transit to IPSC, IPSC’s specified receiving
points, IPSC’s storage sites, or any point of use or installation). Inspection can include
any testing that IPSC deems necessary or convenient to determine compliance with
these Specifications. The expense of any initial tests will be borne by IPSC. All
expenses of subsequent or additional tests will be charged against Contractor when due
to failure of first-offered materials, services, equipment, or other Work to comply with
these Specifications.

The fact that the materials, services, equipment, or other Work have or have not been
inspected, tested, or accepted by IPSC, whether voluntarily or as required by any
specific provision in this Contract, shall not relieve Contractor of responsibility in case of
later discovery of nonconformity, flaws, or defects, whether patent or latent.

Extra Work, Reduced Work, and Chan.qe Orders by IPSC: IPSC reserves the right at
any time before final acceptance of the entire Work to order Contractor to furnish or
perform extra Work, or to make changes altering, adding to, or deducting from the
Work, without invalidating this Contract. Changes shall not be binding upon either IPSC
or Contractor unless made in writing in accordance with this Article.

Changes will originate with the Chief Operations Officer who will transmit to Contractor a
written request for a Proposal covering the requested change, setting forth the changed
Work in detail, and including any required supplemental plans or specifications. Upon
receipt of such request, Contractor shall promptly submit in writing to the Chief
Operations Officer a Proposal offering to perform such change, a request for any
required extension of time caused by such change, and an itemized statement of the
cost or credit for the proposed change. Failure of Contractor to include a request for
extension of time in the Proposal Shall-constitute conclusive evidence that such extra
Work or revisions will entail no delay and that no extension of time will be required.

If Contractor’s Proposal is accepted by IPSC, a written change order will be issued by
the Chief Operations Officer stating that the extra Work or change is authorized and
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Spec. 45606

GENERAL CONDITIONS

10.

11.

granting any required adjustments of the Contract price and of time of completion. If
Contractor’s Proposal is rejected by IPSC, then IPSC may order the additional or
changed Work from other vendors.

Additional Work or changes pursuant to the change order shall be performed in
accordance with the terms and conditions of these Specifications. No extra Work shall
be performed or change made unless pursuant to such written change order, and no
claim for an addition to the Contract price shall be valid unless so ordered.

Notwithstanding anything in the preceding paragraphs to this Article, IPSC may issue a
written order reducing the scope of the Work without issuing a request for Proposal.
Any such reduction in the scope of Work shall be effective upon issuance. Reductions
ordered by IPSC shall constitute partial terminations and shall reduce the price to be
paid by IPSC.

Changes at Request of Contractor: Changes may be made to facilitate the Work of
Contractor. Such changes may only be made without additional cost to IPSC, without
extension of time, and pursuant to written permission from the Chief Operations Officer.
Permission for such changes shall be requested in writing by Contractor to the Chief
Operations Officer.

Time is of Importance and Extensions of Time: Time is of importance to this Contract.
Delivery and other performance of Work must be completed within the times and by the
dates specified. Time for delivery or other performance of Work shall not be extended
except as provided in this Article. Failure to deliver or otherwise perform Work within
the times and by the dates specified shall constitute a default and be grounds for IPSC
to immediately terminate this Contract.

If Contractor makes a timely written request in accordance with this Article, the time for
delivery or other performance of Work will be extended by a period of time equivalent to
any delay in the whole Work which is: (a) authorized in writing by the Chief Operations
Officer, (b) caused solely by IPSC, or (c) due to unforeseeable causes (such as war,
strikes, labor disputes, shortages, or natural disasters) and which delay is beyond the
control and without the fault or negligence of Contractor and subcontractors.

Contractor shall promptly notify the Chief Operations Officer in writing at both the
beginning and ending of any delay, of its cause, its effect on the whole Work, and the
extension of time claimed. Failure of Contractor to provide such written notices and to
show suchfacts Shall constitute conclusive evidence that no excusable delay has
occurred and that no extension of time is required. Notwithstanding the above, if
Contractor is delayed in the progress of the work due to wrongful acts or neglect of the
Purchaser or others under IPSC’s control, and if such delay cannot be compensated by
an extension of time, then the contract price will be subject to equitable adjustment.
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Spec. 45606

GENERAL CONDITIONS

12.

13.

The Chief Operations Officer will ascertain the facts and the extent of the delay and will
extend the time for delivery when the findings of fact justify such an extension. The
Chief Operations Officer’s determination will be final and conclusive.

IPSC will be responsible for granting extensions of time as herein provided, but will not
otherwise be responsible in any manner or liable to any extent for damage directly or
indirectly suffered by Contractor as a result of any delay.

Protests and Claims: If Contractor considers any demand of the Chief Operations
Officer to be outside of the requirements of this Contract, or considers any amount of
payment, or any record, ruling, or other act, omission, or determination by the Chief
Operations Officer to be unreasonable, Contractor shall promptly deliver to the Chief
Operations Officer a written statement of the protest and of the amount of compensation
or nature of accommodation, if any, claimed.

Upon written request by the Chief Operations Officer, Contractor shall provide access to
all records containing any evidence relating to the protest or claim.

Upon review of the protest, claim, and evidence, the Chief Operations Officer will
promptly advise Contractor in writing of the final decision which will be binding on all
parties.

The requirements of this Article shall be in addition to, and shall not be construed as
waiving claims provisions of the Statutes of the state of Utah. Contractor is deemed to
have waived and does waive all claims for extensions of time and for compensation in
addition to the Contract price except for protests and claims made and determined in
accordance with this Article.

Limitation of Liability; Responsible Party: It is understood and agreed that IPA shall be
the sole party or person liable to Contractor for payments under or pursuant to this
Contract, and for any breaches, defaults, or for any torts in the performance of or in
relation to this Contract by IPA, IPSC, or the Operating Agent, or any officers, agents, or
employees thereof. Contractor hereby expressly covenants and agrees that no suit
shall be brought by Contractor against IPSC, or the Operating Agent, or their or IPA’s
officers, agents, or employees, but that all rights or remedies that Contractor may have
or that may arise under or in relation to this Contact shall be asserted by Contractor
solely against IPA. Without limiting the foregoing provisions of this Article, Contractor
shall have no right against any of the foregoing (including IPA) to assert or recover in
Contract or in tort, damages or losses in the nature of special damages, indirect
damages, consequential damages, incidental damages, punitive, or exemplary
damages.

The liability of Contractor and its employees, subcontractors, and suppliers on all claims
of any kind (excluding property damage to the extent of proceeds from the insurance
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Spec. 45606.

GENERAL CONDITIONS

14.

15.

16.

specified in this Contract, and death or bodily injury) whether based on contract,
indemnity, warranty, tort (including negligence), strict liability or otherwise, for all losses
or damages arising out of, in connected with, or resulting from this Contract Agreement,
or from the performance or breach hereof, or any extension or expansion thereof
(including remedial warranty efforts), shall not exceed the Contract Price. In no event
shall Contractor, its subcontractors, suppliers, and employees be liable to IPSC for any
special, indirect, incidental, exemplary, or consequential damages under any cause or
form of action whatsoever. This provision shall prevail over any conflicting or
inconsistent provision or portion of this Contract.

Independent Contractor: Contractor shall perform all Work as an independent
contractor in the pursuit of its independent calling. Contractor is not an employee,
agent, joint venturer, partner, or other representative of IPA, IPSC, or the Operating
Agent and shall be under the control of IPSC only to provide the services requested and
not as to the means or manner by which the Work is to be accomplished. Contractor
has no authority to act for, bind, or legally commit IPA, IPSC, or the Operating Agent in
any way.

Dru.q Policy: Contractor shall submit a current copy of its drug policy for review. IPP
facilities are a drug free and zero tolerance workplace. Contractor’s employees and its
subcontractors’ employees who are to perform Work or otherwise be at the IPP facilities
shall participate in a drug testing program prior to arrival, and at any additional time(s)
during this Contract as IPSC may request.

Security and Safety Compliance: Contractor and its employees, agents,
representatives, and/or subcontractors, while performing Work at IPP plant site, or
who are otherwise on IPP premises, shall fully comply with all security, fire prevention,
safety rules, and procedures in force at IPP. IPSC has the right (but not duty) to make
periodic and random inspections of the persons, and of their respective property, upon
entering, at any time while on, and when departing any IPP facility. Such persons
subject to inspection include Contractor, any subcontractor, and their respective
employees, agents, and representatives. Property subject to inspection includes, but is
not limited to, vehicles, clothing, toolboxes, lunch boxes, any other carrying case, tools
or equipment, and anything contained therein.

All Contractor’s employees will be given security identification badges by IPSC and
those badges shall be displayed each day to allow admittance to the IPP plant site.
Contractor’s employees who do not have security identification badges in their
possession, will not be allowed on site unless signed in by the Contract Administrator.
All security badges shall be returned to the Security Contractor when the employee
terminates their work at IPP plant site. All Contractor’s vehicles will also receive parking
stickers from the Security Contractor allowing entrance to the IPP plant site. Temporary
badges and parking stickers are available for intermittent Contractor employees and
vehicles.
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17.

Contractor shall have access to the IPP plant site between the hours of 7:00 am to 7:00
pm Monday through Friday. Access may be allowed on weekends or at other times with
the approval of the Contract Administrator.

Contractor will be directed to specified areas for parking vehicles and equipment by the
Contract Administrator. Certain areas of the IPP plant site are restricted to IPSC
vehicles only. Exceptions to the parking restriction will be made on an as needed basis
through Contractor’s respective Contract Administrator. Contractor shall make its
employees, agents, representatives, and/or subcontractors aware of all areas that are
subject to restricted parking.

Nonexclusive: This is a nonexclusive Contract. IPSC reserves the right to obtain
materials, services, equipment, or other Work from other vendors or suppliers.
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PART E - DIVISION E2

ADDITIONAL GENERAL CONDITIONS

Guarantee: Contractor guarantees and warrants for a minimum period of two (2) years
after delivery and Contractor ’Release to Operations’, that all materials, services,
equipment, and other Work furnished are free from defects and otherwise conform to
the terms of this Contract, including, but not limited to, the Article entitled "Materials and
Work" in Part E, Division El, General Conditions and Part F, Division F2, Article 11,
entitled "Performance Guarantees".

FURTHER, IT IS AGREED THAT THE CONTRACTOR MAKES NO OTHER
REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED. THIS WARRANTY IS
EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES INCLUDING THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

Except as set forth in the liquidated damages portion of this Agreement, in the event of
a detrimental defect in materials or workmanship, the Contractor’s sole liability and
IPSC’s exclusive remedy, for breach of said warranty or for other warranty claims arising
under this Agreement for any cause whatsoever, including negligence or strict liability,
irrespective of whether such defects or claims are discoverable or latent shall be, at
Contractor’s option and expense, to repair the defect or replace the defective Work.
IPSC shall, as promptly as is reasonable possible, provide Contractor access to the
equipment as required to perform any necessary warranty work, and shall cooperate
with Contractor to keep Contractor’s associated labor costs to a minimum. If the parties
agree, IPSC may provide the necessary labor to remove or install replacement parts at
Contractor’s expense. However, IPSC may not back charge Contractor for warranty
claims without Contractor’s prior written consent unless Contractor refuses or fails to
perform the required warranty work on a timely basis. Equipment repaired, rebuilt, or
modified by IPSC or other third parties without Contractor’s consent carries no warranty,
either express or implied. It is understood and agreed that some parts and/or materials
included herein, such as, but not limited to, refractories, seals, liners, wear plates, are by
their nature and use expendable and replaceable under normal operating conditions and
are subject to increased wear and tear and more frequent replacement under start-up
conditions, and shall be guaranteed only as to their quality when new, but there is no
warranty or guarantee of the life of said expendable or replaceable parts and/or
materials, express or implied. This warranty does not cover the effects of normal wear
or abuse of the equipment, abrasion, erosion, or corrosion. Contractor does not warrant
that the operation of the equipment will comply with any laws or regulations governing
environmental impact.           ~

This warranty is conditioned upon prompt notice of the particular detrimental defects
within ten (10) days of actual discovery, proper use and maintenance of the equipment,
reasonable access allowed to Contractor to inspect the equipment and no further
damage to the equipment from acts of IPSC or third parties after discovery of the defect.
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Spec. 45606

ADDITIONAL GENERAL CONDITIONS

Contractor shall, for the protection and benefit of IPA, IPSC, and LADWP, obtain
guarantees or warranties in conformity herewith from each of its vendors and
subcontractors with respect to their materials, services, equipment, or other portion of
the Work.

Work Slips and Invoices: Contractor shall furnish Work slips suitable for recording (e.g.,
- the weight of concentrated sulfuric acid in tons), at the time of each delivery. IPSC
may direct the form of Work slips to be used. Accuracy of completed Work slips shall
be subject to verification by IPSC, who will retain the original copies.

At the expiration of each calendar month during which material or Work is delivered,
Contractor shall render an invoice and copies of signed Work slips (e.g., - the total
weight of acid) delivered during said month.

Invoices shall be submitted in duplicate to Accounts Payable, Intermountain Power
Service Corporation, 850 West Brush Wellman Road, Delta, UT 84624-9546. All letters
pertaining to invoices shall be addressed to the foregoing address.

=

IPSC may direct the form of invoice to be used. All invoices shall show the Contract
number, release number, or other identification of each delivery covered by the invoice.

In all cases, the amount of the applicable sales tax or use tax shall be separately stated
on the invoice.

Re.qulations, Permits, Licenses, and Warrants: Contractor shall comply with all
applicable federal, state, and local regulations including, but not limited to, Federal and
State OSHA, as said regulations relate to this Contract, Contractor’s performance or
Contractor’s trade. In addition, Contractor shall ensure that all permits, licenses, and
warrants relating to this Contract, Contractor’s performance, and Contractor’s trade be
acquired.

Confidentiality: Contractor shall not disclose or permit to be disclosed, or reproduce or
permit to be reproduced, to any third person any confidential or proprietary information
such as designs, drawings, plans, calculations, techniques, management strategies,
operating data, or regulatory information that Contractor obtains from IPA, IPSC, or
LADWP without the express written consent of IPSC. This Article shall survive the
termination or expiration of tile Contract.
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Letters to IPSC: All inquiries relating to these Specifications prior to award of Contract
shall be addressed to the Buyer.

After award of Contract, all letters pertaining to performance of the Contract (other than
invoice) shall be addressed as follows:

President and Chief Operations Officer
Intermountain Power Service Corporation
850 West Brush Wellman Road
Delta, UT 84624-9546

Attention: James Nelson, Contract Administrator

Regarding Contract No. 03-45606
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PART F - DIVISION F1

DETAILED SPECIFICATIONS - SPECIAL CONDITIONS

General: Under the terms of this Contract, Contractor shall install forty-eight (48) Low
NOx Burners and Associated Flame Detection Systems during the Contractual
Period.

Printed Documents: All printed documents, including drawings and instruction books, if
applicable, shall be in the English language. All units of measurement shall be in the
English foot-pound-second system.

Indemnity Clause: Contractor undertakes and agrees to indemnify, hold harmless, and
at the option of IPA, defend IPA, IPSC, LADWP, and any and all of their boards,
officers, agents, representatives, employees, assigns, and successors in interest from
and against any and all suits and causes of action, claims, charges, costs, damages,
demands, expenses (including, but not limited to, reasonable attorneys’ fees and cost of
litigation), judgments, civil fines and penalties, liabilities or losses resulting from personal
injury to any person, including Contractor’s employees and agents, or damage to or
destruction of property belonging to IPSC or to third parties arising from or incident to
the negligence or willful misconduct of Contractor, or Contractor’s officers, agents,
employees, or subcontractors of any tier.

Insurance Requirements: Prior to the start of Work, but not later than thirty (30)
calendar days after date of award of Contract, Contractor shall furnish IPSC evidence of
coverage from insurers acceptable to IPSC and in a form acceptable to IPSC’s
Insurance Analyst. Such insurance shall be maintained by Contractor and at
Contractor’s sole cost and expense.

Such insurance shall not limit or qualify the liabilities and obligations of Contractor
assumed under this Contract. IPA, IPSC, or LADWP shall not, by reason of any of their
inclusion under these policies or otherwise, incur liability to the insurance carrier for
payment of the premium for these policies.

Any insurance carried by IPA, IPSC, or LADWP which may be applicable is and shall be
deemed excess insurance, and Contractor’s insurance is and shall be primary for all
purposes despite any provision in Contractor’s policies to the contrary.

Should any portion of the required insurance be on a "Claims Made" policy, Contractor
shall, at the policy expiration date following completion of the Work, provide evidence
that the "Claims Made" policy has been renewed or replaced with the same limits and
terms and conditions of the expiring policy at least for the Contract under which the
Work was performed.
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Spec. 45606

SPECIAL CONDITIONS
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Workers’ Compensation/Employer’s Liability: Workers’ Compensation Insurance
covering all of Contractor’s employees in accordance with the laws of all states in
which the Work is to be performed and including Employer’s Liability Insurance,
and as appropriate, Broad Form All States Endorsement, Voluntary
Compensation, Longshoremen’s and Harbor Workers’ Compensation, Jones Act,
and Outer-Continental Shelf coverages. The limit for Employer’s Liability
coverage shall be not less than $3 million each accident and shall be a separate
policy if not included with Workers’ Compensation coverage. Evidence of such
insurance shall be an endorsement to the policy providing for a thirty (30)
calendar days prior written notice of cancellation or nonrenewal of a continuous
policy to IPSC, by receipted delivery, and a Waiver of Subrogation in favor of
IPA, IPSC, and LADWP, its officers, agents, and employees. Workers’
Compensation/Employer’s Liability exposure may be self-insured provided that
IPSC is furnished with a copy of the certificate issued by the state authorizing
Contractor to self-insure. Contractor shall notify IPSC, by receipted delivery, as
soon as possible of the state withdrawing authority to self-insure.

Commercial General Liability: Commercial General Liability with Blanket
Contractual Liability, Products and Completed Operations, Broad Form Property
Damage, Premises and Operations, Independent Contractors, and Personal
Injury coverages included. Such insurance shall provide coverage for total limits
actually arranged by Contractor, but not less than $25 million Combined Single
Limit and be specific for this Contract. Should the policy have an aggregate limit,
such aggregate limits should not be less than $50 million. Umbrella or Excess
Liability coverages may be used to supplement primary coverages to meet the
required limits. Evidence of such coverage shall be on an endorsement of the
policy acceptable to IPSC, and provide the following:

To include IPA, IPSC, LADWP, and their officers, agents, and employees
as additional insured with the Named Insured for the activities and
operations under and in connection with this Contract.

(2) That the insurance is primary and not contributing with any other
insurance maintained by IPA, IPSC, or LADWP.

(3) That the policy shall not be subject to cancellation, change in coverage,
reduction of limits or nonrenewal of a continuous policy, except after
written notice to IPSC, by receipted delivery, no less than thirty (30)
calendar days prior to the effective.date thereof: ......

(4) A description of the coverages included under the policy.

Commercial Automobile Liability: Commercial Automobile Liability covering the
use of owned, nonowned, hired, and leased vehicles for total limits actually
arranged by Contractor, but not less than $1 million Combined Single Limit.
Such insurance shall include Contractual Liability coverage. The method of
providing evidence of insurance and requirements for additional insureds,
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SPECIAL CONDITIONS

primary insurance, notice of cancellation, and Severability-of-lnterest shall be the
same as required in the Commercial General Liability Section of terms and
conditions.

d. Other Conditions:

(1) Failure to maintain and provide acceptable evidence of any of the
required insurance for the required period of coverage shall constitute a
major breach of Contract, upon which IPSC may immediately terminate
or suspend this Contract. In addition or in the alternative, IPSC has the
right (but not duty), to procure such insurance after providing Contractor
a reasonable opportunity to cure any defect in insurance coverage and
(a) to submit a claim for the cost thereof against any Performance Bond
supplied by Contractor, (b) to deduct the cost thereof from any monies
due Contractor under this Contract or otherwise, and/or (c) to charge and
collect the cost thereof from Contractor, payable upon demand. Such
claim, deduction, or charge shall include an administrative fee of
2 percent of the cost of procuring said insurance. Said insurance may be
procured and maintained in the name of Contractor, IPA, IPSC, LADWP,
and/or any combination thereof, as primary and/or secondary insured, all
as IPSC may from time to time elect.

(2) Contractor shall be responsible for all subcontractors’ compliance with
these insurance requirements. The foregoing remedies in subsection (1)
shall be available to IPSC against Contractor for any failure by any
subcontractor to maintain and provide the required insurance.

Transportation: All shipments of hazardous materials under this Contract or in
connection herewith shall be handled in accordance with current U.S. Department of
Transportation regulations and all other applicable federal, state, and local laws and
regulations.

Safety: Contractor agrees, warrants, and represents that (a) it is familiar with the dsks
of injury associated with the Work and otherwise being on IPP plant site, (b) has
reviewed the Work to be performed, (c) has inspected the IPP job site with an IPSC
representative, and (d) has determined that no unusual or peculiar risk of harm exists
with regard to the Work to be performed at the IPP plant site. Contractor further agrees
that it shall, at all times, provide at the IPP plant site a competent supervisor(s) familiar
with IPSC’s and the industry’s safety standards to ensure compliance with all federal,
state, and local regulations pertaining to safety (including, but not limited to, Federal and
State OSHA, as said regulations relate to the Work to be performed under this
Contract). Although IPSC assumes no responsibility to oversee or supervise the Work,
IPSC reserves the right to review safety programs and practices and to make
recommendations to Contractor. No such review or recommendation by IPSC shall
impose any liability or responsibility on IPSC, or relieve Contractor from providing a safe
working environment and complying with all legal requirements.
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SPECIAL CONDITIONS

Contractor shall comply with IPSC’s safety and equipment requirements prior to starting
Work. Worker protective clothing, which includes, but is not limited to, hardhats, safety
glasses, safety shoes, gloves, respirators, earplugs, safety harnesses, and face shields
shall be provided by Contractor.

Prior to starting Work, all of Contractor’s personnel shall attend a safety orientation
taught by a representative of IPSC. At Contractor’s option and subject to IPSC’s
approval, a supervisor of Contractor may attend the orientation taught by IPSC, and
then present the orientation to the remainder of Contractor’s personnel. In that case, a
roll shall be provided to IPSC which lists each person who received the orientation and
the date it was received.

Material Safety Data Sheets: Contractor shall furnish IPSC with a Material Safety Data
Sheet (MSDS) for all hazardous materials furnished under this Contract, used, stored, or
transported on or near IPA premises in connection with this Contract. The MSDS shall
be furnished to IPSC on, or prior to, the date of the first delivery, use, storage, or
transportation of the materials or equipment.

If these Specifications require that Contractor furnish instruction books, the MSDS shall
also be included in such books.

Liquidated Dama.qes: IPSC shall be compensated, and Contractor shall be charged for
failure in timely delivery or installation in compliance with these Specifications
("substandard performance"). These provisions are intended to compensate IPSC for
losses that are too difficult or impossible to measure, but which will nevertheless be
incurred by IPSC in the event of the following kinds of substandard performance:

If Contractor is not prepared to proceed with the approved installation plan at the
start of each respective outage, Contractor shall pay for all costs associated with
mobilization and demobilization plus a liquidated damage charge of $50,000.

bo For each day at the start of the outage that Contractor is unprepared to execute
the approved installation plan, Contractor shall be assessed a charge of $25,000
up to a maximum of six (6) days or $150,000.

Co

do

For each day or portion thereof, that Contractor exceeds March 26, 2004,
Contractor shall be charged $50,000. The maximum liquidated penalty for
extending the unit outage shall be six (6),days or $150,000.

Contractor shall be allowed to avoid one (1) day of charge associated with
exceeding the ’Boiler Released to Operations’ date, should such occur, if all
materials and equipment under Contractors control, are received and staged at
IPP plant site in accordance with the approved installation plan, at least one (1)
week prior to the outage start date.
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SPECIAL CONDITIONS

o

For each tube or weld failure (tube leak) incident occurring at a Contractor
installed tube attachment weld within two (2) years of installation, Contractor
shall pay to IPSC the sum of $10,000.

For each full day or portion thereof, up to a maximum of two (2) days, Contractor
improves the ’Boiler Released to Operations’ date of March 24, 2004, Contractor
shall be paid $25,000. The maximum bonus for shortening the project schedule
shall be $50,000.

go Contractor’s liability for liquidated damages will in no event exceed in the
aggregate a total of 10 percent of the total Contract price. Liquidated damages
shall not be assessed unless IPSC provides written notice of intent to commence
liquidated damages. Payment of liquidated damages shall be the sole and
exclusive remedy for identified unexcused delay, or identified unexcused
performance shortfall, as the case may be. It is understood that no liquidated
damages shall be assessed for delays in delivery or completion which do not
affect the ’Approved Installation Schedule’ milestones or operation and that the
liquidated damages will be applicable only if Contractor’s unexcused delay is the
sole cause of delay in the completion of the Work.

Contract Termination:

a.For Convenience or Security: IPSC reserves the right, by giving twenty (20) calendar
days prior written notice (or such longer notice as IPSC may select) to Contractor, to
terminate the whole or any part of this Contract at IPSC’s convenience, whether or not
Contractor is in default. IPSC also reserves the right to terminate this Contract, effective
immediately upon notice, for purposes of security or safety of IPP or IPA facilities,
persons who work at IPP or IPA facilities, or the public. In the event of termination for
convenience, security, or safety, IPA will pay Contractor reasonable and proper
termination costs (if, however, Contractor’s Proposal includes cancellation charges,
payment for termination costs shall not exceed the cancellation charges set forth
therein). Contractor shall, after consultation with IPSC, take all reasonable steps to
minimize the costs related to termination. Contractor shall provide IPSC with an
accounting of costs claimed, including adequate supporting information and
documentation and IPSC may, at its expense, audit the claimed costs and supporting
information and documentation.

For Breach: IPSC may after providing Contractor a reasonable opportunity to
initiate and diligently proceed with.completing a cure, terminate the whole or any
part of this Contract, effective immediately upon notice, in the event Contractor is
in material default, and without right on the part of Contractor to claim any
termination costs. This right to terminate is in addition to, and not in lieu of, any
other remedy provided in this Contract or otherwise provided by law or equity.

Limitation of Liability: In no event shall termination of this Contract by IPSC, or
any portion thereof, whether for convenience, security, safety, breach, or
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10.

11.

12.

otherwise, constitute the basis for or result in any claim for consequential
damages (including loss of anticipated profits or other economic damages) or
punitive damages, and Contractor hereby releases IPA, IPSC, and LADWP, and
their officers, directors, employees, agents, and representatives, from any and all
such claims or liability.

Suspension of Work: IPSC reserves the right to suspend and reinstate execution of the
whole or any part of this Contract and Work without invalidating the provisions of this
Contract. In the event Work is suspended, Contractor will be reimbursed for actual
direct unavoidable costs that it reasonably incurs as a result of the suspension. Claims
for such cost reimbursement shall be submitted by invoice. Contractor shall use all
reasonable means to minimize such costs, and shall allow IPSC to audit costs claimed.
Contractor shall, upon request by IPSC, provide a projection of costs it anticipates to
incur during any suspension, or continuation of suspension, contemplated by IPSC. In
no event shall suspension constitute the basis for, or result in, any claim for
consequential damages (including loss of anticipated profits or other economic
damages) or punitive damages, and Contractor hereby releases IPA, IPSC, and
LADWP, and their officers, directors, employees, agents, and representatives, from any
and all such claims or liability.

No Waiver: No breach, noncompliance or other failure to perform (collectively "breach")
by Contractor, or any subcontractor, or of any Work shall be deemed waived unless
expressly waived in writing by the President and Chief Operations Officer. No waiver of
any one breach by IPSC shall be deemed to waive any other prior, concurrent, or
subsequent breach. No exercise, or failure to exercise, or delay in exercising any
particular remedy by IPSC shall be deemed a waiver or preclude IPSC from
subsequently invoking that remedy for that breach or any other breach. All remedies
granted to IPSC in this Contract, or by law or equity, are cumulative and may be
exercised in any combination or order.

Typical IPP Job Site Weather Conditions: The average daily temperature at IPP plant
site is 90°F in summer and 45°F in winter. During winter it is common for the
temperature to stay below 10°F for up to two (2) weeks. Winter snow is a common
occurrence and can stay on the ground for extended periods. The boilers are located
indoors; however, are open to ambient conditions during outages. Contractor shall
come prepared for temperature extremes.
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PART F - DIVISION F2

DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

General: The Scope of Work for the Contract includes the installation of burners and
ancillary hardware as provided by ABT, at IGS Unit 2. The burners in Unit 2 are to be
replaced during the Spring, 2004 Outage. The outage is scheduled to begin February
28, 2004. All replacement burner materials must be on-site at IGS no later than
February 13, 2004.

Existinq Equipment: The existing burners do be replaced are B&W Dual Register,
Phase 5 Pulverized Coal Burners. The existing Bailey Control System Flamon® Type
UM and UW flame scanning hardware shall be replaced with the new burners as a part
of these Specifications. The existing lighters are B&W CFA Oil Ignitors normally burning
No. 2 diesel oil. The B&W CFA lighters are to be reinstalled with the new burners and
scanning system. Arrangement and outline drawings associated with the existing
burners and lighters are provided in Attachment 1.

Burner Scope: The burner supplier, ABT, shall provide forty-eight (48) Low NOx Burners
for installation by the Contractor, incorporating latest technology combustion design,
including all associated hardware for installation, special tools, and technical direction
during installation and startup. The burners shall operate compatibly and effectively with
a newly installed overfire air system, which is to be capable of utilizing up to 20 percent
of the total design combustion air flow.

Flame Detection System Scope: The flame detection (scanner) hardware will be
provided by ABB, Inc. Scanner cooling air pipe fittings shall be provided by the burner
manufacturer, ABT Inc. Wiring will be by others. Contractor shall mount and install the
scanner assembly and associated cooling air piping.
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DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

5. Burner Desi,qn: Burners provided by ABT and installed by the Contractor (TEl), for use
at IGS shall adhere to the following provisions:
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The burner nozzles shall interface directly with the existing burner line flanges.

Burners shall be provided with combustion air flow sensors providing individual
burner air flow indication in each annulus on each burner.

The Contractor shall route the air flow monitoring tubing to the IBAM box located
on each burner elevation.

Burners shall provide for local manual air balance control, both between registers
within each burner and between burners within a row. The registers shall remain
operable under all operating conditions for at least the durations noted in Division
C2, Burner and Scanner Performance Guarantees.

Temperature sensors installed at two (2) locations on each burner shall be
provided and routed from the windbox wall to the adjacent junction-box by the
Contractor. The sensors shall be located in accordance with the direction of
ABT. The Contractor shall mount the thermocouple heads.

The materials used for installation by the Contractor shall be sufficient to
withstand the significant thermal stresses occurring within the windbox as a
result of both radiant and convective heating.

No component nor installation material shall last less than four (4) years before
requiring rebuild, restoration, or replacement.

Burners shall be designed for installation within the existing burner openings
without pressure part modifications.

Burners shall include, and shall be provided with, new seal/cooling air piping and
fittings, including a ball valve, from the burner connection to the header piping.
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DIVISION F2 DETAILED SPECIFICATIONS - DETAILED REQUIREMENTS

Installation: A primary focus of the Contract shall be the optimization of the Work to
occur during unit off-line hours. Detailed planning of the Scope of Work for the Contract
shall include a level of redundancy in equipment and manpower to ensure that
guaranteed schedules are met.

ABT anticipates shipments to the IPP job site will begin in early January. The contractor
is responsible for off loading and staging of the burner equipment.

All equipment and materials required for installation shall be provided by the
Contractor.

Contractor shall be responsible for any modifications and/or damage to or
around the burner openings or windbox associated with the Work. This includes,
but is not limited to, refractory, seal plates, and waterwall tubing.

Contractor shall be responsible for installation of burners to the existing coal
pipes. This includes modifications to flange connections as necessary to
accommodate the new ABT burners.

do Contractor shall be responsible for installation of any additions or modifications
to windboxes (e.g. turning vanes, baffles), windbox supports, burner supports,
waterwall tubing, buckstay system, etc., or any other existing system or piece of
equipment required for proper and successful operation of the new burners
and/or flame detection systems.

Installation of turning vanes and baffles by the Contractor, as recommended by
ABT, will be billed on a Time and Materials basis.

eo Contractor shall be responsible for connecting new equipment to IPSC existing
facilities, to include installing connections to plant seal air or plant instrument air
(including instrument shutoff valves for each device) where required. This also
includes connecting cooling air flow to scanners, air flow monitor tubing to
termination cabinets on each burner level, oil ignitor fuel lines, supply air tubing,
and other general conduit, tubing, etc that is repositioned during burner
changeout.

Contractor shall be responsible to maintain Work areas in an organized and safe
manner throughout the execution of the installation plan. IPSC shall retain the
right to assess and require correction of any areas or situations it deems as
impacting ongoing operations and maintenance. Waste material produced
during a shift shall be disposed of by the end of the following shift.
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At the conclusion of the outage, Contractor shall ensure that all Work areas
associated with the Contract are restored, replaced, and/or cleaned in a manner
similar in appearance to that found prior to the outage.

Contractor shall provide and install replacement insulation anchors, insulation,
lagging, and all other materials required for complete restoration of any and all
boiler external surface removed or disturbed during or resulting from Contract
Work. Contractor shall replace or install insulating materials of a quality meeting
or exceeding the insulation system currently in use on the respective boiler and
system components.

Contractor shall be responsible for refurbishing the existing burner shut-off
valves located at the burner elbows. Valve material, such as seals, gaskets,
etc., will be provided by IPSC. Refurbishing work shall be billed on a Time and
Materials basis to IPSC. Removal of the valves from the burner/coal lines shall
be not be included in Time and Materials nor be billed to IPSC

Contractor shall be responsible for cleaning windboxes of ash utilizing a "guzzler"
truck. This includes staging of equipment, "guzzler" lines, etc. The truck and
vacuum piping will be provided by IPSC.

Contractor shall be responsible for providing necessary access to the external
rear wall of the boiler for staging and installation of the burners. This access will
be utilized on permanent basis by IPP, following the outage and should be
fabricated for permanent use. The labor and materials for this work will not be
charged to IPSC. Labor and materials for installation of permanent handrails for
the access holes, will be billed on a Time and Materials basis to IPSC.
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TEl INSTALLATION PLAN

TEl proposes to mobilize on or about February 16, 2004 to start the pre
outage for this project at which time we propose to modify the structural
steel on the floors at the rear of the boiler (North) side at four each
elevations which are the 5th, 6th, 7th, and 8th floors. We propose to
modify the floor beams, which would be partially removed and then two
header beams would be installed on each floor. We propose to make these
openings, which would have the floor grating reinstalled over them once
we were through with the burner installation. These openings will be
utilized for the lifting of the butners up and down to and from the fourth
floor, where the new and old burners will be lifted to, by way of the west
boiler house crane, and then transferred on buggies across the Tripper
floor over to the grating floor where we will install steel plates over the
grating for protection of it. This will be installed at all elevations from the
opening to the burner fronts and then the complete distance of the burners
fronts.

TEl proposes to install a 10,000 pound air tugger or equal type lifting
equipment above the newly installed openings where we propose to utilize
for the lifting of the burners on the north side of boiler.

Once the outage starts we would be working around the clock with two
each crews on each side of the boiler, where we would remove all
reuseable components and store them in a safe location. We would also
remove all other components and burners and relocate to the ground
during the outage or afterwards.

Once the burners on an elevation were removed, we would start the
revamp inside the wind boxes and then the installation of the new burners
while the remainder of the burners were being removed.

By installing an elevation at a time this would allow the E&I alone with the
insulators to begin installing their components.

Upon completion of each floor those 6 burners could be checked out and
made ready for start up. Once all burners are mechanically in.stalled and
all E&I is installed we would have the insulation installed before start up
and then the lagging and flashing would be finished within the next two
weeks after start up.

All construction equipment would be removed after the outage and the
floor openings where we lifted the old and new burners through on the
north side would have the grating replaced and fastened down. However,
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the new steel would remain so as to allow these openings to be used in the
future if needed.
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TEl COMMERCIAL CLARIFICATIONS

Commercial Clarifications:

TEl Construction Services Inc. agrees to be bound by the
commercial terms and conditions as agreed to between BPI and
Intermountain Power.

TEl has not included the cost of any Payment or Performance
Bonds.

TEl TECHNICAL CLARIFICATIONS

Technical Clarifications:

TEl has not allowed any cost for any rework of the wind boxes other
the two each braces which are shwon on the BPI drawings whch are
to be revamped.

TEl has not allowed for any rework on or inside the wind boxes due
to present conditions pertaining to warpage or etc. If there were
any repairs or rework required, then we would perform it on a T&M
basic.

TEl has not included any vacuum of the wind boxes. If needed then
it would be done on T&M.

TEl has not included any painting other than touch up. No finish
paint is included.

5. TEl is based on the use of the IPP Boiler house crane.

TEl proposal is based on the openings which are described in our
Implementation plan be allowed to be installed.
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INTERMOUNTAIN POWER SERVICE CORPORATION

[] REQUISITION FOR CAPITAL EQUIPMENT

[] PURCHASE AUTHORIZATION FOR EXPENSE ITEMS

Purpose of Materials, Supplies or Services:

Installation of Low NOx Burners in Unit 2

Date:

Req./PA No: 194493

P.O. No:

Vendor:

Terms:

FOB:

Ship Via:

Conf. To:

Suggested Vendor: TEI Construction Services

7870 Schillinqer Park West

Mobile, AL 36608

Account No.

Work Order No.

Project No.

00-2SGX-402

03-96033-0

IGS03-04

Description                         Seller or
Unit Cost        ExtensionQty    Unit Noun      Adjective      Catalog #     Manufacturer

1 ea Installation of 48 Low NOx Burners in Unit 2. $1,616,800.00 $1,616,800.00

TEI Construction Services is to install the ABT

supplied burners during the upcoming Unit

Spring, 2004 outage. This work is in accordance

with the attached specification.

......... ~OTAL ESTIMATED COST $1,616,800.00

Remarks:

Delivery requested by [Date]    01/15/04 Originator     Phil Hailes

Dept. Mgr/Supt. Date Station Manager Date     Operating Agent Date
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PART B - DIVISION B2

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

Required Delivery and Installation Schedule: The Unit 2 outage is currently scheduled
to begin Saturday, February 28, 2004. The target completion date for returning all
systems to IPSC Operations control is Wednesday, March 24, 2004. Each bidder shall
prepare and provide, with each bid package, a proposed installation plan showing
project progress on a daily basis beginning with initial equipment delivery and ending
with job site clean up and exit.

All bidders shall provide a guaranteed installation schedule as part of the
proposed installation plan submitted with each bid package.

d=

The proposed installation plan shall be developed to ensure completion of all
Work inside the boiler within a maximum of twenty-six (26) days. This twenty-six
(26) day period shall include four (4) days for installation of the boiler internal
scaffolding by a separate contractor and three (3) days for removal of the same.

Work not requiring the unit to be off-line, such as mobilization, staging, boiler
enclosure structural access work, demobilization, etc., shall be clearly identified
on the proposed installation plan and can be coordinated outside this outage
window, with approval from the IPSC Contract Administrator. Mobilization into
the burner levels of the boiler enclosure, as well as material and equipment
access and removal will require careful coordination due to the volume of work
ongoing throughout the boiler. Crane access will require close coordination.

The bidders shall provide a schedule of costs associated with an IPSC
scheduled delay of the outage start date in one (1) week increments up to one
(1) month. These costs shall be based on notification from IPSC one (1) month
prior to the scheduled outage start dates. A second schedule of costs shall be
based on notification from IPSC one (1) week prior to the scheduled outage start
dates.

Unless otherwise noted in these Specifications, IPSC facilities and equipment
shall not be used in support of this Work. To prevent delays, caused by
equipment breakdown, Contractor shall provide spare tools and equipment at
IPP job site in reasonable quantities in anticipation of equipment failures.

The proposed installation plan, submitted with the bid package, shall be the
basis for development of the approved installation plan forming a part of the
eventual Contract governing this Work. The approved installation plan shall be
use~d as the basis for instituting mid-outage resource corrections and for

~-~alc~Jl~tirtg ar~y;-liquic]ated damage charges associated with completion of the
Scope of Work.
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

g. The proposed installation plan shall include detailed information regarding each
task within the Contract Scope of Work, including:

DETAILED INFORMATION FOR PROPOSED INSTALLATION PLAN

Equipment and Material Delivery

Equipment Mobilization and Assembly

Manpower Loading Throughout Contract

Windbox Access Provisions Complete

Burner Removal By Row

Interface Modifications Complete (If Any)

Burners in Position

Burners Welded Out

Burner Flow and Temperature Instrumentation Complete

Windbox Restoration Complete

External Instrumentation Boxes Mounted, Wired, and Tubed

Windbox Insulation Complete

Material and Equipment Removed From Boiler and Stowed

Area Cleaned and Restored

The proposed installation plan, to be included as part of the submitted bid, shall
include estimates of all required on-site services, with clear identification of each
request for service to be provided by IPSC. The estimates shall include power
service requirements for running all electrical equipment and compressed air
requirements. Authorization for connection to and use of requested power,
compressed air, or other on-site services must be coordinated and approved by
the IPSC Contract Administrator.

At least two (2) months prior to mobilization to IPP plant site, Contractor shall
provide a detailed material "laydown plan" for coordination of area utilization and
access. The laydown plan shall address staging and temporary storage
requirements for all associated materials and equipment in order to minimize
interference with ongoing plant operations and outage Work.

This laydown plan shall be submitted to and approved by the IPSC Contract
Administrator prior to receiving any Contract materials, equipment, or craft
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

personnel on site for the outage Work.

Incentives and Liquidation Dama.qe: For incomplete installation of burners and
hardware, at the IPP job site by 12:00 pm, noon, Mountain Standard Time (MST) on
Wednesday, March 24, 2004, Contractor shall be assessed 1 percent in liquidated
damages calculated as a percent of the Contract price.

ABT anticipates shipments to the IPP job site will begin in early January. The contractor
is responsible for off loading and staging of the burner equipment.

Applicable Codes and Standards: The Work performed within these Specifications shall
adhere to the applicable portions of the latest published revision of the following codes
and standards:

CODES AND STANDARDS

ASME - American Society of Mechanical Engineers

NBIC - National Board Inspection Code

AWS - American Welding Society

OSHA - Occupational Safety and Health Administration

ASNT - American Society for Nondestructive Testing

Contractor’s Utah Jurisdiction Approved R Stamp Program

Safety: Contractor shall be responsible to provide and manage an acceptable safety
program.

Contractor shall provide a full-time safety representative. The safety
representative shall act as the point of contact for all safety-related issues and
may be assigned additional duties.

Contractor shall provide copies of written safety policies/plans to the IPSC
Contract Administrator one (1) month prior to beginning Work, including, but not
limited to, Respiratory Protection, Confined Space, and Hazardous
Communications.

Prior to flame cutting or welding in any location, Contractor ~;hall first obtain a Hot
Work Permit. The permit will be coordinated by the IPSC Contract Administrator
or designee. The permit lists mandatory safety precautions, which shall be taken
before, during, and after hot work.

Contractor shall ensure its employees perform Work in accordance with all
applicable federal, state, and local safety and health regulations. The IPSC
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DIVISION B2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

o

Safety Section personnel will periodically monitor the Work site. If violations are
noted, the violations will be reported to Contractor’s on-site supervisor and the
IPSC Contract Administrator for appropriate action.

Flame Scanninq System Traininq: The bidder shall include provisions for two (2) on-site
training classes for a duration of not less than one (1) ten-hour day each. Classes shall
be conducted with training sets of the installed hardware to allow for full simulation of
the calibration, tuning, diagnostics, and repair procedures. Classes shall be conducted
for up to thirty (30) people per class.

Documentation: Nine (9) copies of all hard-copy documentation shall be supplied for all
equipment supplied under the Contract. Where possible, electronic documentation may
be provided, in addition to or in lieu of, hard-copy documentation. Electronic documents
shall be text .pdf, picture .jpg, or vector .dwg files.

Documentation provided by Contractor shall include, but not be limited to, the following
as applicable:

DOCUMENTATION

Equipment Description

Dimensional Drawings

Installation Instructions

Operating Instructions

Maintenance and Trouble-Shooting Guidelines

Parts List and Bill of Materials

Recommended Spare Parts
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Mr. Joel Vatsky
President
Advanced Burner Technologies
A Siemens Company
271 Route 202/206 South
PO Box 410
Pluckemin, NJ, 07978

Subject: Response to February 12, 2007 Letter from Vatsky

Dear Mr Vatsky,

We received your February 17, 2007 letter and regret to inform you that we do not accept your
alternate proposal as it is no different than what you previously offered and still leaves IPSC
shouldering all of the costs to repairyour mistake. We also do not wish to get into a "point -
counter - point" discussion at this time as we feel we have adequately expressed our concerns
and, frankly, have already been down that path. Several statements from your February 17th

letter do, however, warrant a minimal response:

We did not perform the volumetric to mass flow conversion using sea level conditions.
The calculation was done using mill exit conditions at 150 F°. The mill exit absolute
pressure is atmospheric (at 4700 ft elevation) plus the mill operating pressure. This,
coincidentally, is approximately the same as sea level density at 150 F°. A careful
reading of our letter would have prevented you from the false assumption that sea level
was used in our calculation.

Many of the cracks in the nozzle tips did not originate at the dissimilar metal weld.
There are more failure mechanisms than just overheating of that weld.

We hope you will change your position after you have had a chance to review our claim with
Siemens management. In the meantime, we intend to formally serve you with our complaint.

Sincerely,

George Cross
President and Chief Operating Officer
Intermountain Power Service Corporation
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Discussion on Primary Air Mass Flow Calculation

ABT’s Calculations

Reading B&W curves at 6.9 million lbs/hr steam flow plus 5%, primary air flow should be the
following:

Primary Air Flow = 66,500 ft3/min @ 150 F

Converting to mass flow:

Specific volume of air @ sea level and 150 F: 15.4 ft3/lb
Altitude correction @ 4700 ft = 0.84
Specific volume of air@ 4700 t~ and 150 F = (15.4 ft!/lb)/0.84 = 18.3 ft!/lb

Mass Flow = (66,500 ft3/min)(60 minihr) = 218,032 lbsihr
18.3 ft3/lb

Correct Method

We agree with the interpretation of the B&W curve:

Primary Air Flow = 66,500 ft3/min@150 F

The difference comes in the conversion to mass flow, B&W curves are based on mill outlet
conditions and150 F instead of standard conditions. Therefore, the conversion to mass flow
should be done at mill operating pressure which is 29.92 in/Hg absolute

Density of air @mill outlet = P/RT = (2116 lbsf/ftz)/(53.4ft-lbf/lbm-R)(150 + 460)R
= 0.065 lbm/ft3

= 15.38 ft3/lb

Mass Flow = (66,500 ft3/min)(60 min!hr) = 259,428 lbs/hr
15.38 ft3/lb
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B&W Curves @ 15 Static B&W Curves @ Mill Static B&W Curves @ 60 Static
173 180 195
180 188 203
188 195 211
195 2O3 219
202 211 228
210 218 236
217 226 244
224 234 252
228 237 257

Specific Volume
15                       30                      60

Specific Volume          Specific Volume
17.5 16.8 15.6

airflow = 214.16x + 39730

e x = coal flow in tons per hour

~al B&W Curve
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November 13, 2006

Mr. Joel Vatsky
President
Advanced Burner Technologies
271 Route 202/206
PO Box 410
Pluckemin, NJ 07978

IPSC Response to ABT Proposed Settlement
Meeting of November 9, 2006

Dear Mr Vatsky,

We appreciate your willingness to take you and your employee’s time to meet and discuss the
burner issues with us. At the meeting, you based your claim that the failure of the burners was
not ABT’s responsibility on the following issues:

IPSC did not calculate air flow correctly and is therefore operating at too high of
primary air flow.
IPSC did not perform pre installation testing to verify air flow and balance as
mandated in your proposal.
IPSC did not inform ABT of overheating problems we had with the previous
B&W burners.

Primary Air Flow

At the meeting you demonstrated how ABT calculated mass air flow,

Reading B&W curves at 6.9 million lbs/hr steam flow plus 5%, primary airflow should
be approximately the following:

Primary Air Flow = 66,500 ft!/min @ 150

Converting to mass flow:

Specific volume of air @ sea level and 150 FD: 15.4 ftt/lb
Altitude correction @ 4700f! = 0.84
Specific volume of air@ 470Oft and 150 F[2 = (15.4 ft!/lb)/0.84 = 18.3 ft~/lb

Mass Flow = (66,500 l’t3/min)(60 min/hr) = 218,032 lbs/hr
18.3 ftt/lb

However, it appears that you made an error in your calculations. We believe the following is the
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correct method for calculating mass air flow,

We agree with the interpretation of the B&W curve:

Primary Air Flow = 66,500 ft3/min@150 F []

The difference comes in the conversion to mass flow, B&W curves are based on mill
outlet conditions and150 f[] instead of standard conditions. Therefore, the conversion to
mass flow should be done at mill operating pressure which is approximately 29.92 inches
of mercury absolute (atmospheric + mill pressure).

Density of air @mill outlet

Specific Volume

= P/RT
Where:

P= Pressure
R = Gas Constant
T = Temperature, RD

= (2116 lbsf/ft2)/(53.4ft-lbf/lbm-R[])(150 + 460)
R[]

= 0.065 lbrn/ft3

= 15.38 ft3/lbm

Mass Flow = (66,500 ft3/min)(60 min/hr) = 259,428 lbsrnihr
15.38 ft3/lbm

Pre-Installation Testing

We could find nothing in the contract that requires IPSC to perform pre installation
testing or balancing. We found one sentence in your proposal, Section 2.2, which said:
"’This primary airflow must be verified during pre retrofit testing." It did not indicate
who was responsible for performing the test.

We do not remember any request from ABT for testing to verify primary air flow. If this
was important and it was not being supplied, you had a responsibility to let us know in
writing (Agreement, Part D, Division B1).

Overheating of the Nozzle

We still do not understand what you think we know about nozzle overheating that we
have not or did not tell you. The first set of B&W nozzles failed after 5-10 years of
service from overheating. The nozzles failed at the welded axial seam and the nozzles
drooped because the carbon steel sections failed at the transition. This was corrected by
purchasing cast nozzles, thus eliminating the seam, and by extending the alloy tip further
back into the burner barrel. The nozzles you provided are also cast, you already
incorporated that change. The location of your transition from carbon to alloy steel is
nearly in the same location in relation to the furnace wall as the existing longer B&W
nozzles so nothing in our experience would suggest changing that either.
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We have not previously experienced the type of failure that we saw with your nozzle so
there is nothing in our experience base that we could have told you to prevent the
problem. As far as we know, our boiler operates the same as any other B&W boiler of
similar size and fuel. We did not know during the design of the burners or know now of
any special conditions that would account for the problems with your design.

Alternate Proposal

We would also like to avoid legal action to remedy this situation, however; your proposal
was not an adequate compromise and left us with almost all of the expense to repair the
bumers. As a good faith effort to settle this dispute, we offer the following:

IPSC will not require reimbursement for materials previously purchased
from ABT or the labor to temporarily repair the burners in April 2006.

IPSC will pay for the labor costs for installing new fuel injectors during
the spring outage on Unit 2 in 2008.

ABT shall contract with a third party to complete finite element analysis
of the thermal stresses on the IPP burner nozzle and shall redesign their
nozzle based on the study. The selection of the third party shall be based
on mutual agreement between IPSC and ABT.

o ABT shall contract with a third party to complete computational fluid
dynamic modeling of the diffuser/X-vane assembly and of the nozzle tip
and shall modify their design based on the study to reduce erosion of all
burner components. The selection of the third party shall be based on
mutual agreement between IPSC and ABT. Physical scale modeling
would be considered in place of computational modeling.

ABT shall provide modified fuel injectors and diffusers and all other
material necessary to repair the burners on Unit 2 during the Spring
outage, 2008.

This proposal will remain valid for 14 days from the date on this letter. If you do not
accept this offer within that time frame, it will be withdrawn and we will pursue other
means of recourse.

Sincerely,

George W. Cross
Pres and COO
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MEMORANDUM

INTERMOUNTAIN POWER SERVICE CORPORATION

TO:

FROM:

DATE:

SUBJECT:

George Cross

Dennis Killian

January 6, 2011

Response to Condition of Unit 2 Burners

It is obvious after seeing the state of the Unit 2 burners that
we need a plan for their future repair or replacement. Right now,
we are documenting the damage to each of the burners with
pictures and drawings to use in the design review process or for
legal recourse reasons.    We will also send out a burner tip for
metallurgical and failure analysis.

The weaknesses of the ABT burners seems to be with erosion around
the diffuser and at the tip and with structural failure (possibly
thermal stresses) at the tip.    What we are doing with the
diffuser should solve the erosion in the burner barrel for now
but, we still have doubts about the long term.    The add-on
falsies will buy us time with the tip erosion but, they do
nothing to solve the inherent design flaw that allows such rapid
erosion. We will replace nozzles too broken to install the
falsies with straight nozzles similar to what is on Unit i. We
believe these repairs will allow us to operate safely for another
two years.

We learned from the review of the B&W burners that even B&W did
not respect the amount of radiant heat on burners that large. It
took a finite element analysis from an outside consultant we
hired for them to incorporate the necessary design changes in the
second iteration of Unit 1 burners that have allowed them to
operate this long. We may need to do the same thing with the ABT
burners.

If nothing else, it might be possible to incorporate the
strengths of both the B&W burners and the ABT burners in our own
hybrid design.    It appears possible to install the B&W conical
diffuser, ceramic lined barrel and stainless steel straight tip
with the ABT registers.    We would probably lose some of the N0x
reduction but, with the Unit 2 0FA we should still be able to
meet the current WEPCO limits.    They should work about the same
as the current burners on Unit i.
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Page 2 of 3

Before we go that direction, we should give ABT a chance to
review their design and make it right with us. However; we need
to be careful to not become a research facility for ABT. It is
obvious they do not understand long sweep elbows or burners this
large.

We might also want to look at other combustion staging tips
available from some of the other after market suppliers or from
B&W.

Since we will be budgeting for the next Unit 2 outage this
summer, we should have a plan together by July or August.

Based on past experience, I think it is very unlikely that ABT
would pay for all or any of the repair or modification costs
without legal action. If legal action is pursued, the contract
states that "No component shall last less than four (4) years
before requiring rebuild, restoration, or replacement". The
guarantee that they supplied us with their proposal and that was
made part of the contract (Division C2 of Contract) actually
stated a 6-8 year guarantee for the life of the nozzle. Those
parts of the contract are very plain and clear and should give us
a solid footing to pursue legal recourse.

For their defense they would probably use the velocity numbers
that we gave them in an email to say that they designed for a
lower coal flow velocity than what is currently on Unit 2.    We
would counter that by saying they should have done their own
velocity calculations based on the stoichiometry and BTU
throughput we had in the contract and that the numbers we
supplied were only intended to verify that their calculations
were comparable to our actual operating experience. It would
improve our legal position if we can prove through finite element
analysis that the nozzles are failing from thermal stresses.

ABT is not a large company (see attached Dun & Bradstreet Report)
with only 14 employees and very few tangible assets (leased 3200
sq. ft. facility). However; their contract required Professional
Liability insurance with a $2,500,000 limit which might provide
enough promise of return to make a lawsuit worthwhile.

We will prepare a letter to ABT notifying them of the failures
and putting them on official notice that we are holding them
financially responsible to provide and install the necessary
reparations in the future. While we are shooting for the moon,
we should also ask for reimbursement for the F3 burner we

IP7 032248



Page 3 of 3

purchased and for the repair parts we are installing this outage.

In the meantime, We will proceed with our own design review and
failure analysis as if everything depends on us because in
reality it probably will.

If you have any further questions concerning this matter, please
contact Jerry Hintze.

JKH:jkh

Attachments

Mike Alley
Will Lovell
Dean Wood
Garry Christensen
Aaron Nissen
Phil Hailes
Nancy Bennett
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Mr. Joel Vatsky
President
Advanced Burner Technologies
A Siemens Company
271 Route 202/206 South
PO Box 410
Pluckemin, N J, 07978

Response to Letter, February 12, 2007

Dear Mr Vatsky,

We received your letter and regret to inform you that we do not accept your alternate proposal as
it is no different than what you previously offered and it still leaves IPSC with all of the costs to
repair your mistake. We also do not wish to get into a "point - counter - point" discussion at this
time as we feel we have adequately expressed our concerns. However, several statements from
the above referenced letter do need to be addressed:

We did not perform the volumetric to mass flow conversion using sea level conditions.
The calculation was done using mill exit conditions at 150 F°. The mill exit absolute
pressure is atmospheric (at 4700 ft elevation) plus the mill operating pressure. This
coincidentally is approximately the same as sea level density at 150 F°.

Many of the cracks in the nozzle tips did not originate at the dissimilar metal weld. There
are more failure mechanisms than just overheating of that weld.

We hope to receive a more favorable response to our proposal after your review with Siemens
management.

Sincerely,

George Cross
President and Chief Operating Officer
Intermountain Power Service Corporation
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Summar’¢ of ABT-Siemens Dispute
October 26, 2007

Primary Air Flow (Reference Attached Graph):

Pulverizer air flow curves that were originally supplied with the contract were based on CFM
versus coal flow. This required a conversion to mass flow to calculate the actual velocity at the
burner. ABT-Siemens based the conversion on density of air at altitude not including mill
pressure. We have confirmed with B&W that the correction should have been done factoring in
mill pressure (email from Noel Moen).

When the burners were installed in 2004, we also installed new mass flow primary air meters so
the controls curves were changed to Lbs/Hr vs Coal Flow with the upper limit of the curve being
239,000 lbs/hr at 100% feeder speed. 100% feeder speed corresponds to 68 TPH. If you convert
the upper limit of the original curves that were supplied with the contract to mass flow using
atmospheric plus mill pressure you get the same 239,000 lbs/hr that we currently use in our DCS
system.

When Siemen’s tested our primary air flow using dirty flow testing methods earlier this year,
they got a high flow of 265,000 lbs/hr on Unit 2 "G" mill at 90% feeder speed. This is well
above the control point from the programmed DCS curves. However; this mill did have a 5% air
bias at the time plus subsequent testing by Air Monitor determined that our flow meters were
reading about 4% high. Those two factors plus seal air flow and evaporated moisture accounts
for the difference between tested flow and the control curves. We are not operating way above
our control curves as claimed by Siemens. The 4% error in the flow meters is not enough to
account for the rapid erosion of the burner nozzle.

Siemen’s choose a design point of 255,290 lbs/hr primary air flow at 84% feeder speed for their
review of the ABT design. Even though this is higher than the current control curves, it is still a
good number to design for. Mills are frequently biased up for air flow to maintain pulverizer
performance and per B&W instruction, their curves do not account for seal air and moisture
evaporation thus it should have been expected to have higher air flow at the burners than what is
represented in the mill curves.

Options for Repair:

Option A: Install the new injector and flat back elbow as proposed in Siemens Power Point
Presentation.

SWAG Cost with NO Siemens discount:$2,000,000 for the injectors
$1,500,000 for the flat back elbows
$ 750,000 for installation
$4,250,000 total
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Option B: Install the new injector as proposed by Siemens but, retain our existing long sweep
elbows. Rebuild erosion parts and diffuser.

SWAG Cost with NO Siemens discount:$2,000,000 for the injectors
$ 300,000 for wear parts
$ 750,000 for installation
$3,050,000 Total

Option C: Purchase 48 replacement nozzles and high temp allow barrel sections from Siemens.
Weld to the existing barrels and rebuild long sweep elbow erosion parts and diffusers.

SWAG Cost with NO Siemens discount:$1,000,000 for nozzles
$ 300,000 for wear parts
$1,000,000 for installation
$2,300,000 Total

Option D: Replace 42 tips with high temperature P12000 heat resistant nozzles identical to those
on Unit 1. This will replace 33 flower tip nozzles with straight sections and nine welded straight
tips with spun cast nozzles. Rebuild the elbow wear parts and diffusers on all 48 bumers:

SWAG Cost with NO Siemens discount:$165,000 for straight nozzles
$300,000 for wear parts
$550,000 for installation
$1,015,000 Total
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Summary of Meeting with Siemens
October 31, 2007

Siemen’s Proposal for Resolution of Dispute with ABT

Attending: Siemens
Tom Cochran
Bob Allen
John Gallagher

IPSC
George Cross
Dennis Killian
Jerry Hintze
Garry Christensen

Bob Allen went through a PowerPoint Presentation on the results of their investigation
into the ABT designed burner that we installed on Unit 2 in 2004.

We discussed primary air flow, Siemens believes that the mill curves were based on
atmospheric air pressure at altitude. We explained that we still believe the curves were
based on air flow at the mill exit conditions. However; we both agreed that the design
point Siemens used in their design review was adequate since it was based on actual
testing.

Burner nozzle cracking came from stresses developed at the carbon to stainless steel
weld. Thinned areas cracked as the stresses exceeded the thickness of the material.

Siemens has redesigned the burner injector and elbow assembly to address the problems
found with their model. The new injector tip will be larger in diameter to lower the
velocities and extend the transition to flatten out the areas of erosion. Wear resistant
ceramic liners will be added to the burner barrel in the areas of highest erosion.

Siemens is still working on the cooling air requirements but, the new design will
incorporate cooling flow around the nozzle.

Siemens is concerned about the ash that builds up in the nozzle when it is out of service.
They believe this is caused by pressure excursions in the boiler that push hot flue gas
back up the burner nozzle. We explained that we do not have pressure excursions and
that we know from previous modeling on Unit 1 that it is caused by swirling.

IPSC needs to decide if they need the view ports at the back of the elbow. The view ports
are in a bad location for erosion of the elbow and Siemens recommends that we do
without them if we can.

IPSC must agree that this is a fair settlement to our claim for damages and accept this as
the final resolution.
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Siemens proposal for financial responsibility was a 50% sharing of the direct cost of the
materials. Siemens will pick-up all of the engineering and commissioning costs (See
below). IPSC will pay for all other costs including installation.

Siemens Engineering and Six Sigma Evaluation
Burner Commissioning Costs

Total Engineering

$347,000
$112,000
$459,000

Fuel Injectors
X-Vane Diffusers
Flat-Back Elbows

Total Materials

$1,235,000
$130,000
$390,000

$1,755,000

IPSC Share of Materials $877,500
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IPSC Concerns and Questions with Siemens Proposal

Siemens indicated that IPSC’s portion of the materials would be 50% of the total direct
costs or $877,500. Is that a firm price?

2. Who will pay the shipping costs?

Will Siemens still guarantee the original NOx and CO emissions from the burners that
were in the original ABT proposal?

The burner injector casing or outer sleeve was severely damaged on several burners per
row two years ago, What repairs do we need to make to insure that the damage does not
interfere with cooling air? What materials should we use for the repairs? Can we
prefabricate some patches that will make the repair easier to do in the field?

5. Will the injectors still have the two thermowells that are currently installed?

6. Will Siemens provide all necessary gaskets and fasteners needed for the installation?

Will the X-vane come assembled with the fiat back elbow or will they be shipped
separate?

Cooling air for out-of-service burners reduces the air available at the burner rows and
increases LOI’s and reduces performance. Does Siemens anticipate that their new design
will require more cooling air than the original B&W burners? If so, what effect will that
have on boiler performance?
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WO#
SUB

000

005

012

015

020

021

022

025

026

027

030

031

038

TOTAL

TEI
EST

$14000

$2283

$474

$29453

$3232

$5153

$9356

$54579

$16164

$5720

$25858

$4232

$6464

$176968

Amount agreed to be

WO# TEI
SUB EST

000 $14000

005 $2283

015 $29453

25 $54579

26 $16164

3O $25858

38 $6464

$148801

TEI
FINAL

$13888

$2039

$408

$29453

$3232

$5153

$5803

$101392

$16164

$14011

$23,036

$2695

$6464

$209,727
paid is $199,727

WO 9396033-00
INSTALL 48 LOW NOX BUPd’<ERS

PO/CONTRACT 04-45618

1 st

REQ

200214

200214

200214

200144

200214

200214

200214

200214

200214

200214

200214

201214

201214

2nd

REQ

200375

199841

200476

200477

200474

200520

200606

200681

200682

200719

200813

200101

201513

POA COMMENTS

002 MDFY RESTRICTERS IN U2 COAL PIPE

001 DCS I/O CABINET PLATF 5TH FLOOR

004 AIR TEST TUBING 1 ST 16 BURNERS

005 UI&2 FURNACE RW ACCESS WAY

003 RMVE AND REPLACES ABT SEAL RINGS

006 DONUTS TO SEAL GAPS INGNTR/SCNNR

007 MDIFY PACKING GLAND ABB SCANNER

008 LABOR FOR IBAM TO PITOT TBE PIPING

009 MAT’L FOR IBAM TO PITOT TBE PIPING

010 REFURBISH 48 COAL VALVES

012 INSTALL VERTICAL FUEL DIFFUSERS

013 MODIFY HFDs BACK CHARGE

014 APLY BLU RAM TO BURNER CROTCHES

WO 9396033-00
INSTALL 48 LOW NOX BURNERS

PO/CONTRACT 04-45618
MINUS BACK CHARGE AND MAINTENANCE

TEI
FINAL

$13888

$2039

$29453

$101392

$16164

$23036

$6464

$192436

1 st

200214

200214

200144

200214

200214

200214

201214

2nd

200375

199841

200477

200681

200682

200813

201513

POA COMMENTS

002 MDFY RESTRICTERS IN U2 COAL PIPE

001 DCS I/O CABINET PLATF 5TH FLOOR

005 UI&2 FURNACE RW ACCESS WAY

008 LABOR FOR IBAM TO PITOT TBE P1PING

009 MAT’L FOR IBAM TO PITOT TBE PIPING

012 INSTALL VERTICAL FUEL DIFFUSERS

014 APLY BLU RAN TO BURNR CROCTCHES
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PURCHASE ORDER ITEMS SEPAR~ITE FROM WORK RELEASE ITEMS

016 $808 $808 200153 04-37477-L2 PROVE DAMPERS ON 48 BURNERS

018 $740 $740 200144 04-37477-L4 REPAIR TWO DAMAGED BURNER RODS

015 $8088 $8088 200484 2-TON CHAIN HOIST FOR RW ACCESS

015 $32 $32 200485 SHACKLE SPPRT 2-TON CHAIN HOIST

019 $11380 $11324 200133 04-37477-L1 ESTIMATED 169 TUBE REPAIR WELDS

012 $959 $816 200162 04-37477-L3 AIR TEST TBNG 32 RMNING BURNERS

036 $75000 $101778 199527 04-37722 INSTALLING ABT BAFFLE SYSTEM
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WO#
SUB

000

005

012

015

020

021

022

025

026

027

030

031

038

TOTAL

TEI
EST

$14000

$2283

$474

$29453

$3232

$5153

$9356

$54579

$16164

$5720

$25858

$4232

$6464

$176968

TEI
FINAL

$13888

$2039

$4O8

$29453

$3232

$5153

$5803

$101392

$16164

$14011

$23,036

$2695

$6464

$209,727

WO 9396033-00
INSTALL 48 LOW NOX BURNERS

PO/CONTRACT 04-45618
I st

REQ

200214

200214

200214

200144

200214

200214

200214

200214

200214

200214

200214

201214

201214

2na POA
REQ

200375 002

199841 001

200476 004

200477 005

200474 003

200520 006

200606 007

200681 008

200682 009

200719 010

200813 012

200101 013

201513 014

COMMENTS

MDFY RESTRICTERS IN U2 COAL PIPE

DCS I/O CABINET PLATF 5TH FLOOR

AIR TEST TUBING 1 ST 16 BURNERS

U1 &2 FURNACE RW ACCESS WAY

RMVE AND REPLACES ABT SEAL RINGS

DONUTS TO SEAL GAPS INGNTR/SCNNR

MDIFY PACKING GLAND ABB SCANNER

LABOR FOR IBAM TO PITOT TBE PIPING

MAT’L FOR IBAM TO PITOT TBE PIPING

REFURBISH 48 COAL VALVES

INSTALL VERTICAL FUEL DIFFUSERS

MODIFY HFDs BACK CHARGE

APLY BLU RAM TO BURNER CROTCHES

Amount agreed to be paid is $199,727

016

018

015

015

019

012

036

PURCHASE ORDER ITEMS SEPARATE FROM WORK RELEASE ITEMS

$808

$740

$8088

$32

$11380

$959

$75OOO

$808

$740

$8088

$32

$11324

$816

$101778

200153

200144

200484

200485

200133.

200162

199527

04-37477-L2

04-37477-L4

04-37477-L1

04-37477-L3

04-37722

PROVE DAMPERS ON 48 BURNERS

REPAIR TWO DAMAGED BURNER RODS

2-TON CHAIN HOIST FOR RW ACCESS

SHACKLE SPPRT 2-TON CHAIN HOIST

ESTIMATED 169 TUBE REPAIR WELDS, ,

AIR TEST TBNG 32 RMNING BURNERS

INSTALLING ABT BAFFLE SYSTEM
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COMPREHENSIVE SETTLEMENT AGREEMENT
AND GENERAL RELEASE~ AND DISMISSAL OF LITIGATION

This Comprehensive Settlement Agreement and General Rdease (hereinafter "Agreement")
is entered into and effective as of Januar~ 2, 2008 by and between Intermountain Power Service
Corporation, a non-profit organization under contract to the Intermountain Power Agency, a
political subdivision of the state of Utah (hereinafter "IPSC"), and Siemens Power Generation
Inc., a corporation organized and existing under the laws of the State of Delaware with offices at
4400 Alafaya Trail, Orlando Florida (hereinafter "Siemens").

WHEREAS, IFSC executed Contract No. 04-45606 with Advanced Burner Technologies, a
corporation with its principal office in Bedminster, Hew Jersey (hereinafter "ABT"), for the
Intermountain Power Plant Unit #2 dated September 17, 2003, (hereinafter "Contract"), under
which ABT agreed to supply IPSC with Low NOx Burners as detailed in the Contract
Documents; and,

WHEREAS, on or about May 31, 2006 Siemens acquired ABT; and,

WHEREAS, IPSC has made certain claims, demands, allegations, and assertions with respect to
the equipment furnished or required to be furnished under the Contract regarding the issues of
multiple nozzle cracks and failures, and excessive thinning of the fuel piping and nozzles,
including those raised (or which could have been raised) in IPSC’s various correspondence to
ABT and Siemens subsequent to the date of the Contract, and as set forth in the complaint and
jury demand filed by IPSC on January 30, 2007, in the Fourth Judicial District Court, Millard
County, State of Utah, against Defendants, Civil No. 070700017 (the "Complaint") (hereinafter,
collectively, the "Claims"); and,

WHEREAS, IPSC, ABT and Siemens desire to resolve such Claims fully and fmally on an
amicable basis;

NOW THEREFORE, in consideration of the premises and for other good and valuable
consideration, the legal sufficiency of which is hereby acknowledged by the Parties who agree to
be legally bound, IPSC, ABT and Siemens agree as follows:

1. Consideration:

Siemens provided a proposal for the provision of new burners to IPSC during the
October 31, 2007 meeting at Intermountain Power (the "Claim Cost Sharing: Proposed
50150 Siemens and Intermountain" (hereinafter referred to as the "Proposal") which
shall be attached hereto as Exhibit "A". IPSC will grant ABT and Siemens the release
and dismissal, described below, in exchange for Siemens providing the following Low
NOx Burner equipment, subject to and as more fully set forth in ’~cope of Supply,
Financial Responsibility & Conditions" dated December 18, 2007 (hereinafter referred
to as the "Scope of Supply") which shall be attached hereto as Exhibit ’q3":

Material Cost
Fuel Injectors: $1,235,000.
X Vanes: 130,000.
Elbows: 390,000.
Total Material: $1,755,000.
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The Parties agree to split the above Material Cost on a 50/50 basis, and IPSC
shall pay Siemens a total of $877,500 within thirty (30) days after delivery of the
aforesaid equipment.

Otherwise, each party shall bear its own costs of investigating the Claims, negotiating
and consummating this settlement (including any costs associated with Siemens conduct
of the Six Sigma root cause investigation. Siemens shall also be responsible for its
Commissioning costs associated with the newly re-designed equipment pursuant to item
12 of the Scope of Supply, Exhibit "B". IPSC shall be responsible for costs associated
with removal of the existing equipment and installation of the newly re-designed
equipment.

The equipment, components, services and materials furnished by Siemens under the
Scope of Supply shall be subject to any Contract warranty, remedies and limitations on
the original equipment provided under the Contract for the balance of the original
warranty period only, and at the end of such period, all such warranties and remedies will
expire and be null and void, except as to any valid warranty claims made by IPSC prior
to such expiration on the equipment, components, services and materials furnished by
Siemens or ABT under the Scope of Supply. For the avoidance of doubt, the expiration
of said warranty period is May 1, 2012 for Coal Nozzle Tips and May 1, 2009 for all
other equipment, components and materials supplied by Siemens under this
Comprehensive Settlement Agreement and General Release, and one year after the
performance of the service for any services supplied by Siemens under this
Comprehensive Settlement Agreement and General Release.

Release:

(a) IPSC on behalf of itself, its owners, shareholders, members, partners, officers,
directors, employees, affiliates, insurers, subrogees, predecessors, successors, and
assigns, releases, acquits, waives and forever discharges Siemens and ABT(jointly and
severally), their respective affiliates, subsidiaries, suppliers, contractors and
subcontractors, and the subsidiaries, affiliates, directors, officers, employees, agents,
suppliers, predec6ssors in interest, successors, insurers and assigns of any of them (the
"Released Parties") from any and all past, present or future claims, liabilities, demands,
costs, damages, actions, causes of action, rights, judgments, debts, contracts, promises,
allegations, obligations, duties, suits, expenses, assessments, penalties, charges, injuries,
losses, sanctions, contempt proceedings, attorney’s fees, injunctive relief and any other
causes of action of whatsoever character, at law and in equity, whether known or
unknown, asserted or assertable, and whether based in contract, in tort (including
misrepresentation, negligence or strict liability), in equity or otherwise, arising out of,
resulting from or in any way connected with, either directly or indirectly (a) Claims, (b)
the Contract, (c) or any engineering, services, equipment, material and other work
provided or not provided by ABT on the Intermountain Power Plant Unit #2, including
but not limited to, any defects, nonconformities, impact on operability or functionality.
The provisions of this paragraph 2 shall not be deemed to waive, release or discharge any
obligations of ABT and Siemens under the warranty on the equipment, materials and
components to be provided by Siemens under the Scope of Supply as set forth in the last
paragraph of Paragraph 1 above, and nothing herein shall, or shall be deemed to, waive,
release, discharge or otherwise affect any future obligation under said warranty on such
equipment or components for defects or nonconformities in such equipment, materials or
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components from and after the date of the installation thereof and prior to the expiration
of the warranty period.
(b) Siemens on behalf of itself and ABT, Siemens’ owners, shareholders, members,
partners, officers, directors, employees, affiliates, insurers, subrogees, predecessors,
successors, and assigns, releases, acquits, waives and forever discharges IPSC, its
respective affiliates, subsidiaries, suppliers, contractors and subcontractors, and the
subsidiaries, affiliates, directors, officers, employees, agents, suppliers, predecessors in
interest, successors, insurers and assigns of any of them (the "IPSC Released Parties")
from any and all past, present or future claims, liabilities, demands, costs, damages,
actions, causes of action, rights, judgments, debts, contracts, promises, allegations,
obligations, duties, suits, expenses, assessments, penalties, charges, injuries, losses,
sanctions, contempt proceedings, attorney’s fees, injunctive relief and any other causes of
action of whatsoever character, at law and in equity, whether known or unknown,
asserted or assertable, and whether based in contract, in tort (including
misrepresentation, negligence or strict liability), in equity or otherwise, arising out of,
resulting from or in any way connected with, either directly or indirectly Siemens/ABT’s
investigation of the Claims, the development of the Proposal or the ~erformance of
Siemens/ABT’s obligations hereunder except as set forth in the Scope of Supply. The
foregoing release shall not apply to shall not be deemed to waive, release or discharge
any obligations of IPSC under the Scope of Supply, including but not limited to
payments to Siemens.

(c) For the avoidance of doubt, the provisions of paragraphs 2(a) and 2(b) above shall not
be deemed or construed to waive, release or discharge the obligations of either party
under Article 1 above.

Waiver of Subrogation Rights

IPSC hereby waives and shall require their insurers to waive any and all existing and
future claims, demands, actions, causes of action, liabilities, and obligations in anyway
connected with the claims, demands, liabilities, and causes of action at law and in equity
that have been released and discharged hereunder.

DismissalofLifi~afion

IPSC shall, within ten (10) days of the execution of this Settlement Agreement, dismiss
the Complaint with prejudice.

Representation and Warranty

IPSC warrants and represents that it is the sole holder of the matters released in paragraph
2 above. Accordingly, IPSC shall indemnify and hold the Released Parties harmless
against any and all prior, existing and future claims, demands, actions, causes of action,
liabilities and obligations, known or unknown, suspected or unsuspected, arising out of,
or in any way connected with, the matters released hereunder.

6. No Liability Admission

It is agreed and understood that neither the execution of this Agreement nor anything
contained herein shall be construed as an admission of liability on the part of either Party
or ABT.
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7. Covenant Not to Sue

IPSC covenants that it shall not hereafter institute, maintain, or voluntarily aid in any way
any claim, demand, action, or cause of action against the Released Parties based upon any
facts occurring or circumstances relating to the claims, demands, liability, causes of
action both at law and in equity that have been released and discharged hereunder.

Defense to an Action in Violation of the Agreement

This Agreement may be pleaded, as a matter of law, as a full and complete defense to and
may be used as the basis for a permanent injunction against any cause of action or other
proceeding, including but not limited to arbitration, which may be instituted or
prosecuted by IPSC in breach of this Agreement.

Entirety of the Agreement

This Agreement is entered into without reliance upon any statement,
representation, promise, inducement, or agreement not expressly contained
within this Agreement. This Agreement constitutes the entire Agreement and
understanding concerning the subject matter hereto between the Parties hereto
and supersedes and replaces all prior negotiations, proposed agreements and
agreements, written or oral. It is expressly agreed and understood that this
Agreement may not be altered, amended, modified, or otherwise changed in any
respect whatsoever except in writing and duly executed by the Parties hereto.

Each Party hereto, with the assistance of its respective counsel, has read this
Agreement and has had an opportunity to negotiate fully the terms of this
Agreement. Accordingly, any rule of construction seeking to resolve any
ambiguities against the drafting party shall not be applicable in the interpretation
of this Agreement.

Each of the Parties to this Agreement hereby affirms and acknowledges as to
itself. (i) that its representative with the authority to compromise and settle the
claims referred to hereto and has read and understood this Agreement; (ii) that
the terms of this Agreement and the effects thereof have been fully explained to
that representative by its counsel; (iii) that its representative fully understands
each term of the Agreement and its effect, and (iv) that it has not relied upon any
statement, representation, or inducement (whether material, false, negligently
made or otherwise) of another party with respect to its decision to execute this
Agreement.

This Agreement may not be modified or waived other than in writing signed by
all of the Parties bound hereto.

This Agreement may be executed in duplicate original counterparts, each of
which shall be considered an original for all purposes.

10. Effect of the Agreement
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11.

12.

This Agreement contained herein, shall be binding on the Pa~ties and their respective
successors in interest, and attorneys of the respective parties hereto, and shall inure to the
benefit of the Parties and ABT, the successors in interest, and attorneys of them
respectively.

Confidenfia~ty

This Agreement and all correspondence, including prior contracts and concessions,
related hereto are confidential to the Parties, and except as specifically provided herein,
the Parties shall not publish, reproduce, transmit or disclose any of the information
contained in this Agreement or related correspondence (hereinafter "Contents")
without; the prior written consent of the non-disclosing Party. This obligation shall not
apply to disclosures mandated by law. This obligation shall also not apply to disclosures
required by the appropriate governmental authority having specific jurisdiction provided,
however, prior to such disclosure the disclosing Party will, if reasonable: (a) provide the
non-disclosing Party with timely advance written notice of its intent to so disclose, (b)
minimize the amount of Contents to be provided consonant with the interest of the non-
disclosing Party and the requirements of the governmental authority involved; and (c)
make every reasonable effort (which shall include participation by the non-disclosing
Party in discussions with the governmental authority involved) to secure confidential
treatment of the Contents to be provided.

Choice of Law

This Agreement shall be construed and governed in all respects according to the laws of
the State of Utah without application of its choice-of-law rules.

IN WITNF__~S WHEREOF, the Parties have executed this Comprehensive Settlement
Agreement and General Release on the date first written above.

Intermountain Power Service Corporation

Title:

Date:

Siemens Power Generation, Inc.

BY

Title:

Date:
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Exhibit A

Intermountain Warranty Claim
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Exhibit "B"

Intermountain Power Service Corporation
Delta, Utah Unit #2

Scope of Supply, Financial Responsibility & Conditions

The following table indicates which party is responsible for the listed activities and materials:

Scope

1. Engineering Design and Analysis

2 Fabrication of Fuel Injector Assemblies per
design documentation completed under item 1
above

3 Fabrication of Replacement Elbow
Assemblies per design documentation
completed under item 1 above

4 Supply of Thermocouples in Fuel Injector per
design documentation completed under item 1
above

5 Supply of gaskets between FI and Elbow, also
between Elbow and Fuel Pipe per design
documentation completed under item 1 above.

6 Supply of bolts between FI and Elbow, also
between Elbow and Fuel Pipe per design
documentation completed under item 1 above.

7 Delivery of Fuel Injectors and Elbows to Site

8 t Unloading/storage of Fuel Injectors and
Elbows at Site

9 Removal and Disposal of existing Fuel
Injectors and Elbows

10 Installation of Fuel Injectors and Elbows

11 Materials and Labor for repairing any damage
to the burner inner sleeve and/or re~isters

12 Commissioning Technical Consultant

13 Commissioning, including any Required
Operational Support

Supply
Siemens

X
X

X

X

X

X

IPSC
Financial Responsibility

IPSCSiemens

100%

5O%

50%

50%

50%

50%

5O%

50%

50%

50%

50%

x 50% 50%
x 100%

X 100%

x 100%
x 100%

x 100%
x 100%

Conditions:
1. The fuel injectors and other components to be provided by Siemens as above are considered

to be provided as if under the existing contract warranties, subject to the compensation per
the financial responsibility previsions identified above and as delineated in the Proposal.
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2. Delivery of all materials is scheduled for prior the start of the Unit 2 outage which begins
March 29, 2008.

3. Post outage commissioning will be performed in the 30 day period following the Unit 2 outage
which is scheduled to end on April 27, 2008.

4. Elbow flanges will be welded to the elbow during fabrication and aligned with the existing coal
pipes.

5. Elbows will be delivered to the site assembled with the x-vane assembly and flatback
attached.

6. Any items not identified above are considered to be in the scope of IPSC,
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